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The purpose of the present study was to investigate the role dietary choice plays between two 
relationships for college students: sleep and body mass index and sleep and physical 
performance. Previous research has continuously indicated that college students are receiving 
poor sleep, both in terms of length and quality (Buboltz et al., 2009; Lund et al., 2010). Poor 
sleep length and sleep quality has been found to impact diet (Grandner et al.,  2010; Hicks et 
al., 1986; Wells & Cruess, 2006), weight and body mass index (Kathrotia et al., 2010; Roane 
et al., 2015; Vargas et al., 2014), mental health (Lund et al., 2010; Milojevick & Lukowski, 
2016; Nyer et al., 2013; Peach et al., 2016), physical health (Lund et al., 2010; Peltzer & 
Pengpid, 2016; Valerio et al., 2016), and academic performance (Gilbert & Weaver, 2010; 
Orzech et al., 2011). Although such implications have been discussed continuously in the 
literature, the literature discussing causal factors of such implications is limited. Through the 
use of self-report measures and physical performance measures, the moderating relationship 
of dietary choice between sleep and physical performance and sleep and body mass index 
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 Sleep is often broken down into two major components: length and quality. Sleep 
length can be best defined by the amount of sleep someone gets per night. Sleep quality is 
considered to be the satisfaction with one’s sleep experience (National Sleep Foundation 
[NSF], 2016). One’s sleep experience consists of the following: sleep initiation, sleep 
quantity, sleep maintenance, and a feeling of refreshment upon awakening (NSF, 2016). Per 
the National Sleep Foundation (NSF) (2015), young adults (ages 18 to 25) are recommended 
to sleep between seven to nine hours per night. To note, 6 hours or between 10 and 11 hours 
“may be appropriate” and any amount less than 6 hours or more than 11 hours is considered 
to be “not recommended” for such an age group (NSF, 2015). 
 The importance of adequate sleep quality and sleep length has been found to be 
relevant in several areas. Overall, as indicated by the National Institutes of Health: National 
Heart, Lung, and Blood Institute (NHLBI, 2012), a necessary amount of sleep is a significant 
factor in maintaining both mental and physical health. Research has indicated that there is an 
increased risk for kidney disease, diabetes, stroke, heart disease, and high blood pressure for 
those individuals who do not receive an adequate amount of sleep per night (NHLBI, 2012). 
An improvement in one’s overall quality of life has also been indicated as being related to a 
necessary amount of sleep (NHLBI, 2012). Research has indicated that sleep is related to 







More specifically, research has indicated that sleep is related to long-term memory, working 
memory, and memorization stages (i.e., consolidation, encoding, and reconsolidation) 
(Kopasz et al., 2010; Van Dongen, et al., 2003; Walker & Stickgold, 2006).  
With the transition to college, college students are faced with a transitional process. 
Aside from managing and balancing their schedules, college students are confronted with 
having to tackle independence for likely the first time, as well as learning to handle situations 
without advice or guidance from their parents or other caretakers (Vaez & LaFlamme, 2008). 
College students are presented with different opportunities, requiring them to make decisions 
that are often impactful. For example, they are offered opportunities to become active on 
campus, maintain employment, and engage in other opportunities that would be beneficial for 
their career. They are also met with independence, which includes being responsible for their 
own needs (i.e., healthcare, paying bills, acquiring food). Because of such a transition and a 
need for adjustment, it is not uncommon for particular aspects of life to be neglected or to be 
deemed as being insignificant. One such aspect that faces neglect is sleep.   
 Previous research has consistently indicated that college students report poor sleep 
length and poor sleep quality, in that they are not getting an adequate amount of sleep and are 
not feeling satisfied by the type of sleep they are getting. More specifically, college students, 
on average, have indicated that they were sleeping seven hours, adding that 25% of college 
students reported sleeping less than 6.5 hours per night and 29.4% of college students 
reported sleeping eight or more hours per night (Lund et al., 2010). Research has also 
indicated that college students have reported sleeping about an hour longer on the weekends 
than on weekdays (Buboltz et al., 2009).  Studies revealed that, on average, college students 







weekend (Buboltz et al., 2009). Research has indicated that college students have 
consistently reported poor sleep quality. More specifically, one study found that 38% of their 
participants reported poor sleep quality (Lund et al., 2010).   
 An additional aspect of life that is often neglected and/or deemed as insignificant by 
college students is dietary choices. As previous research has indicated, college students have 
endorsed several influential factors in terms of their daily food choices: class and activity 
schedules, living situation, peer influences, ease of access and availability of food options, 
and food appeal (Deliens et al., 2014). Notably, those factors indicated as being influential 
factors of food choice neglected the health content of those food choices, which is 
concerning. As research has indicated, weight gain is also often associated with college 
students. More specifically, it has been determined that college students do tend to gain 
weight during their freshmen year (Kolodinsky et al., 2007; Kruger & Kruger, 2015; 
Mihalopoulos et al., 2008). For freshmen, weight gain has been found to be 5.5 times higher 
than reported single-year weight gain among the average adult population (Mihalopoulos et 
al., 2008). Such weight gain is concerning, understanding that it can impact several aspects of 
life like sleep, physical activity, and mood, as well as other aspects.  
 Another aspect of life that is often neglected and/or deemed as insignificant by 
college students is physical activity. The American College of Sports Medicine (ACHA, 
2013) indicated that less than half of college students are meeting those recommendations for 
physical activity that have been established by the ACHA. Research has also indicated that 
college students are reportedly engaging in more than 30 hours per week of sedentary 
behavior (Nelson et al., 2008). College students have indicated that participation in physical 







Additionally, college students have indicated that participation in physical activity is often 
negatively related to perceived lack of time and extracurricular responsibilities (LaCaille et 
al., 2011).  
 With poor sleep, poor dietary choices, and a less than recommended amount of 
physical activity, there is a concern for how these occurrences may negatively impact college 
students. Although research has indicated other impactful relationships, poor sleep amongst 
college students has been found to impact body mass index and physical performance 
(Patrick et al., 2017; Vargas et al., 2014). More specifically, after controlling for sex and age, 
previous research has indicated that sleep quality was a predictor of being overweight 
amongst college students (Vargas et al., 2014). Additionally, of that sample, one-third 
indicated that their BMI was over 25 and 51% reported poor sleep quality (Vargas et al., 
2014). Regarding physical performance, research has indicated that the reaction time and 
vascular response to exercise were significantly impacted by sleep deprivation amongst a 
sample of college students (Patrick et al., 2017).   
 Research has indicated that the diet of many college students lacks in or is limited in 
fruits, vegetables, and dairy products (Brunt, Rhee, & Zhong, 2008). From the same sample, 
95% of college students indicated that they were snacking at least once a day, with 31% 
indicating that they snack at least three times per day (Brunt et al., 2008). Reportedly, 95% of 
the time such snacks consumed were fatty, sugary, and salty (Brunt et al., 2008). Those 
students who reported consuming a higher intake of pork, lamb, veal, game, and meat (as 
well as saturated fats) were more likely to have a higher BMI than students who reported 
consuming a higher intake of vegetables (Brunt et al., 2008). Additionally, research has 







inactivity than normal-weight college students (Desai et al., 2008). Research has also 
indicated that those students who engage in little to no physical activity are at an increased 
risk of gaining excessive weight (Caballero et al., 2014).      
  Although the research has indicated that relationships between body mass index and 
sleep and sleep and physical performance exist, factors that may be playing a moderating role 
within such relationships have not been pinpointed. Based on the available literature, it may 
be reasonably hypothesized that dietary choice may play a moderating role within both 
relationships.  
Statement of the Problem 
 Based on the current state of the literature, the problem that was investigated in the 
present study concerned the moderating factors that play a role within the relationships 
between body mass index and sleep and sleep and physical performance. Given that the data 
supports the relationships between body mass index and sleep and sleep and physical 
performance, the current study hypothesized that dietary choice would act as a mediator 
within such relationships.  
An additional goal of this study was to fill gaps in the current literature. Although a 
relationship has been found to exist between physical performance and sleep, the amount of 
literature in such an area is sparse. As a result, there has been limited to no addressing of 
possible moderating factors that may allow for such a relationship between physical 
performance and sleep to exist. This relationship may have important implications for 
athletes of all varieties, as a better understanding may lead to an increase in physical 







 Additionally, while there is an abundant amount of research exploring the relationship 
between body mass index and sleep, the role of dietary choice in such a relationship is 
lacking in the literature. Research has indicated that dietary choice is related to sleep, as well 
as body mass index. What is missing is that research has not examined whether or not dietary 
choice could be moderating the relationship between sleep and body mass index. By further 
investigating the role of such factors in such stated relationships, findings can provide 
important implications for improving the overall health of college students specifically. 
Findings can also be used to further explore such relationships in other populations as well. 
Justification 
     One of the most important justifications for the current study includes the need for 
further investigation of the role dietary choice plays in the relationships between sleep and 
body mass index and sleep and physical performance. The results of this study could have 
significant implications for several populations. One such population is college students as a 
whole. Understanding the risks associated with excessive weight gain and the rate of which it 
occurs in the college population, it would be beneficial for universities and colleges to learn 
where to intervene in order to reduce such rates. Additionally, the importance of sleep is well 
known throughout the literature, as well as the negative implications that result from poor 
sleep. However, research has also consistently found that college students are reportedly not 
sleeping well, which in turn has negative implications. Again, with an understanding of 
where to intervene, universities and colleges can learn where and in what way changes need 
to be made in order to reduce such rates of poor sleep, as well as the negative implications 
poor sleep may have on college students. If such a relationship is discovered in this study, 







Replication studies could be done in order to determine if such findings could apply to other 
populations as well. Additionally, regarding sleep and physical performance for college 
students, significant findings could have implications for college student-athletes. Although 
limited, there is an understanding in the research that poor sleep negatively impacts physical 
performance. With that information and an understanding of what may be acting as a 
moderating factor in such a relationship, coaches can seek to improve their athletes’ 
performances by implementing ways in which they can improve their sleep. This can lead to 
an increase in regard to psychoeducation, as well as an increase in knowledge regarding what 
can improve the sleep of college athletes (as well as college students as a whole). With such 
information, that knowledge can be expanded further by being applied to professional 
athletes as well.  
Literature Review 
Stages and Characteristics of Sleep 
 Historically, sleep has been considered to be a universal characteristic and has been 
determined to be necessary for survival (Hirshkowitz et al., 1997). In regard to the sleep of 
humans, research has indicated that there are three basic characteristics: 1. The process of 
sleep occurs in the brain, 2. Such a process is active in nature, and 3. The sleep process is not 
a single process (Hirshkowitz et al., 1997). As a result of being behaviorally inactive during 
sleep, it has often been assumed that such inactivity also carries over into the mental and 
brain processes during sleep as well (Hirshkowitz et al., 1997). When engaged in 
conversation regarding what allows for someone to feel as though they have slept the night 







recharged and 2. They do not recall any thoughts or events that occurred between going to 
bed and waking up (Hirshkowitz et al., 1997).   
 It is through the use of electroencephalography (EEG) readings that researchers have 
been able to determine the processes that occur within the brain while sleeping (Hirshkowitz 
et al., 1997). From such readings, researchers have been able to better understand the onset of 
sleep and identified the stages in which sleep occurs. Research has indicated that the onset of 
sleep is associated with alpha (which is associated with wakefulness) reduction, slowing, and 
disappearance (Hirshkowitz et al., 1997). Additionally, the onset of sleep has been found to 
be associated with 1. The arrival of fast and sharp-appearing waves, 2. The fading of rapid 
eye movements, eyelid movement activity, and blinking, 3. The arrival of slow, rolling eye 
movements, and 4. A decrease in activity in the chin muscle (Hirshkowitz et al., 1997). It has 
also been indicated that sleep onset may be suddenly accompanied by an awakening, which 
is also referred to as microsleeps (Hirshkowitz et al., 1997). It is during this time that one's 
responsiveness to environmental stimuli is considered to be impaired or nonexistent 
(Hirshkowitz et al., 1997).   
 Sleep has also been determined to consist of stages: stage 1, stage 2, stage 3, and 
rapid eye movement (REM) sleep. Stage 1 consists of low-voltage, mixed-frequency EEG 
activity (Hirshkowitz et al., 1997). It is during stage 1 that individuals are awakened more 
easily and sometimes recall disjointed visual images (American Sleep Association [ASA], 
n.d.). Stage 1 is also brief, typically lasting up to seven minutes (Sleep.org, n.d.). It makes up 
about two to five percent of the total sleep episode (Colten & Altevogt, 2006). Stage 2, which 
is also fairly light, involves a sudden increase in brain wave frequency (Sleep.org, n.d.). Such 







This stage lasts approximately 10 to 25 minutes in the initial cycle, increasing in length with 
each following cycle (Colten & Altevogt, 2006). It makes up about 45 to 55 percent of the 
total sleep episode (Colten & Altevogt, 2006). Stage 3 has been determined to be the start of 
deep sleep, which is identified by the production of slower delta waves (Sleep.org, n.d.). 
During this stage, it is difficult for individuals to be awakened as a result of the body 
becoming decreasingly responsive to outside stimuli (Sleep.org, n.d.). It is during this stage 
that the body works to repair muscles and tissues, boost the immune system, stores up energy 
for the following day, and stimulates overall growth and development (Sleep.org, n.d.). 
About 13 to 23 percent of the total sleep episode is spent in stage 3, which lasts 
approximately 20 to 40 minutes (Colten & Altevogt, 2006). 
 Like stage 1, REM sleep is also characterized by low-voltage, mixed-frequency 
activity (Hirshkowitz et al., 1997). This stage is entered about 90 minutes after an individual 
falls asleep, with each stage of REM lasting up to an hour (Sleep.org, n.d.). On average, an 
adult cycles through five to six REM cycles per night (Sleep.org, n.d.). REM is also 
characterized by an overall loss of voluntary muscle tone (Hirshkowitz et al., 1997). During 
REM, individuals are unable to move, despite involuntary muscles (i.e., the heart, lungs, and 
other organs) continuing to function (Hirshkowitz et al., 1997). Breathing also becomes more 
rapid, shallow, and irregular (ASA, n.d.). It is during REM sleep that dreaming occurs and 
the eyes jerk quickly in altered directions (Sleep.org, n.d.). REM sleep is also important in 
learning and memory (Sleep.org, n.d.). Typically, a majority of non-REM sleep (stages 1-3) 
occurs earlier in the night and the length of time spent in REM increases as the night 








Theories of Sleep Function   
Theories of Restoration 
One hypothesis that has been presented to help explain the function of sleep argues 
that sleep is the process by which the entire body can be restored (Shapiro & Flanigan, 1993). 
Such a hypothesis resulted from the gathering of evidence rather than one specific 
observation (Shapiro & Flanigan, 1993). It is mainly during the night that growth hormones 
are released, often occurring during slow-wave sleep (Shapiro & Flanigan, 1993). When 
there is a greater need for growth, the duration of slow-wave sleep and the overall amount of 
time spent asleep increases (Shapiro & Flanigan, 1993). When less energy is exhausted, there 
is also a decrease in the amount of time spent in slow-wave sleep (Shapiro & Flanigan, 
1993).  
 Researchers have also argued that it is the brain that is restored during sleep, adding 
that sleep counteracts those effects of the metabolism of the brain that occurs during the day 
(Shapiro & Flanigan, 1993). It has also been argued that the exercise-induced increase in the 
duration of slow-wave sleep can be accounted for by an increase in brain temperature and 
metabolism (Shapiro & Flanigan, 1993). It is after sleep deprivation that there are 
psychological rather than physiological deficits that are more apparent, emphasizing that the 
restorative function of sleep is central rather than general (Shapiro & Flanigan, 1993). 
Researchers have also argued that the cycling that occurs between non-REM and REM sleep 
is actually fundamental to the restoration that occurs during sleep, indicating that each cycle 








 A final hypothesis presented concerning the restorative function of sleep argues that 
there are two systems of sleep that are initiated concurrently and accomplish what is required 
for both brain restoration and the conservation of energy (Shapiro & Flanigan, 1993). The 
first of such systems is “core sleep,” which is considered to be specifically responsible for the 
restoration of the brain (Shapiro & Flanigan, 1993). It is during this time of sleep that slow-
wave sleep and REM sleep work to repair and restore the wear and tear of the daytime 
cerebral activity (Shapiro & Flanigan, 1993). Over time, the second system (or “optional 
sleep”) takes place and promotes the conservation of energy (Shapiro & Flanigan, 1993).  
Learning Theory 
As it has been proposed, the main function of sleep is to facilitate the consolidation 
and integration of memory (Carlson, 1999). Such a function of sleep has been found in 
animal studies, as REM sleep has been indicated as an aid in learning (Carlson, 1999). REM 
sleep has also been indicated as playing a role in the learning process, as information from 
memories and learning experiences are reinforced during REM sleep (Smith & Lapp, 1991). 
Although individuals are unable to acquire new information while in REM sleep, the 
deprivation of REM sleep can negatively impact the learning of new information once the 
individual is awake (Wood et al., 1992). It has been argued that during REM sleep, the brain 
is stimulated and a process to store information begins (Antrobus, 1986). This process may 
also reinforce new and old memories (Antrobus, 1986).  
 Research has indicated the importance of REM sleep on the consolidation of 
memories and learning amongst college students (Pilcher & Walters, 1997; Smith & Lapp, 
1991). More specifically, college students who were sleep-deprived for 24 hours were more 







those college students who had not been sleep-deprived (Pilcher & Walters, 1997). During 
the five-day period following exams, Smith and Lapp (1991) found that after college students 
studied for final exams experienced an increase in REM sleep. Previous research has also 
indicated that a lack of REM sleep and poor sleep length and/or sleep quality is related to 
significant impairments in cognitive functioning (Buboltz et al., 2006). Additionally, the last 
two hours of sleep have been found to contain the most REM sleep and most important for 
both the consolidation of memories and learning (De Koninck et al., 1989).   
Physiological Processes of Sleep-Wake Cycle 
 When considering what drives or steers the human body into sleep, three 
physiological processes have been found to be directly related to the sleep-wake cycle. These 
processes are the autonomic nervous system, circadian rhythm, and the homeostatic need for 
sleep (Buboltz et al., 2006). 
Autonomic Nervous System 
As a part of the peripheral nervous system, the autonomic nervous system controls an 
individual’s arousal levels in response to outside stimuli. The autonomic nervous system is 
broken up into two parts: the sympathetic system and the parasympathetic system. The 
sympathetic system springs into action when the body identifies a stressor. The 
parasympathetic system allows the body to relax and works to reestablish equilibrium 
following the end of the stressor. Sleep has been determined to play a significant role in 
increased parasympathetic system activity and in decreasing sympathetic system activity 
(Brandenberger & Viola, 2005; Parmeggiani, 1994). However, the sympathetic system can 
also prohibit an individual from being able to fall asleep. This can occur as a result of the 







is associated with being unable to fall asleep or concerns that may develop as an individual 
attempts to fall asleep can significantly and negatively impact the individual’s ability to fall 
or stay asleep (Parmeggiani, 1994).    
Circadian Rhythm 
Human beings are maintained by biological rhythms that operate as internal clocks 
(Aschoff & Weaver, 1981). Many such biological rhythms are circadian rhythms, which 
operate on 24-hour cycles. Sleep has been determined to follow a circadian rhythm, which 
follows a 25-hour cycle and must be reset daily. Schedules and daily activities often force a 
shift in the circadian rhythm for which sleep follows, adding to the knowledge that humans 
do not follow a consistent and regular rhythm.   
 The area of the brain that has been found to control and regulate the circadian rhythm 
is the suprachiasmatic nucleus (SCN) (National Sleep Foundation [NSF], n.d.). The SCN is 
located within the hypothalamus and has been found to react to light and dark signals (NSF, 
n.d.). Such signals or cues from the environment that assist with the synchronization of the 
natural and circadian rhythms are zeitgebers (which means “time givers” in German; 
Aschoff, 1979). Light is a natural zeitgeber that assists humans in acclimating to a 24-hour 
sleep-wake cycle. Light travels to the SCN through the optic nerve, which in turn signals to 
the internal clock that it is time to be awake (NSF, n.d.). From this point, the SCN sends 
signals to other areas of the brain that control hormones, body temperature, as well as other 
functions, that allow for an individual to be sleepy or awake (NSF, n.d.). When attempting to 
fall asleep, it is best that the body temperature be close to its low point (Campbell & Zulley, 
1989). Through sweating, the body is able to continue to be cool during sleep. With the 







increase the body temperature and increase the production of hormones such as cortisol 
(NSF, n.d.). The SCN also calls for a delay in the release of other hormones, such as 
melatonin, that are responsible for the onset of sleep (NSF, n.d.).  
Homeostatic Drive 
Homeostasis is the way in which the body is able to remain in a steadier state of 
internal conditions (NSF, 2006). Sleep has been found to be under homeostatic control (NSF, 
2006). From the time at which an individual awakens, that individual's homeostatic drive 
buildup a need for sleep (NSF, 2006). It is in the late evening when most individuals sleep 
that the maximum for such a build-up is typically reached (NSF, 2006). A neurotransmitter 
that has been linked to the homeostatic drive for sleep is adenosine (NSF, 2006). As long as 
an individual remains awake, the levels of adenosine in the blood continue to rise, which 
leads to an increasing need for sleep that becomes rather difficult to fight off (NSF, 2006). 
During sleep, the levels of adenosine decrease, which in turn reduces the need for sleep 
(NSF, 2006). Particular drugs, such as caffeine, work in a way that blocks the adenosine 
receptors (those areas of the brain that pick-up adenosine) and disrupts the aforementioned 
process (NSF, 2006). With the loss of sleep, there is an accumulation of "sleep debt" that 
must be repaid (NSF, 2006). The longer an individual remains awake, the more that an 
individual's body will demand a makeup of the lost sleep. Research has indicated that even 
the loss of one hour of sleep that is allowed to accumulate over several days can result in a 
negative impact on daytime performance, mood, and thinking (NSF, 2006). 
Sleep Length and Sleep Quality  
 Sleep length can be best defined as the amount of sleep that an individual gets each 







of sleep recommended per each age group. School-aged children (6-13 years) are 
recommended to sleep between 9 and 11 hours per night (NSF, 2015). Teenagers (14-17 
years) are recommended to sleep between 8 and 10 hours per night (NSF, 2015). Young 
adults (18-25 years) are recommended to sleep between 7 and 9 hours per night (NSF, 2015). 
Adults (26-64 years) are recommended to sleep between 7 and 9 hours per night (NSF, 
2015).  
 In 2013, the National Sleep Foundation (NSF) conducted the International Bedroom 
Study in order to explore the ways in which individuals think about key components of their 
bedrooms and determine the ways in which the environment could be impacting their sleep. 
In the 2013 survey, the National Sleep Foundation included Canada, Germany, Japan, 
Mexico, United Kingdom, and the United States in their survey (NSF, 2013). The total 
sample consisted of 1,500 telephone interviews that were conducted with participants 
between the ages of 25 and 55 years of age (NSF, 2013). Reportedly, Americans reported 
sleeping about 6 and a half hours per night on work nights but noted that they needed 7 hours 
and 13 minutes to feel as though they were able to function at their best (NSF, 2013). 53% of 
the sample indicated that they were sleeping less than 7 hours per night on work nights (NSF, 
2013). In regard to non-workdays, Americans reported sleeping on average 7 hours and 22 
minutes (NSF, 2013). Interestingly, 26% of the sample indicated sleeping less than 7 hours 
on non-workdays (NSF, 2013).  
  Sleep quality can be understood as the satisfaction that one has with their sleep 
experience (NSF, 2016). Such sleep experience consists of sleep initiation (trying to go to 
sleep), sleep quantity (how long did you sleep), sleep maintenance (did you remain asleep or 







Based on the results of the International Bedroom Study, 56% of Americans within the 
sample indicated that they have a good night's sleep only a few nights per week, rarely, or 
never (NSF, 2013). 26% indicated that their current work schedule does not allow for 
adequate sleep (NSF, 2013). When asked the ways in which not getting enough sleep has 
impacted them, 59% of those individuals who do not feel they get adequate sleep indicated 
that it has impacted their work productivity (NSF, 2013). 78% of those same individuals 
indicated that not enough sleep impacts their social life or leisure activities, while 76% 
indicated that it impacts their family life and home-related responsibilities (NSF, 2013). 84% 
of the sample indicated that not enough sleep impacts their mood, 73% indicated that it 
impacts their health, and 56% indicated that it impacts their intimate relationships (NSF, 
2013). In regard to sleep initiation, 40% of the sample indicated that they were able to fall 
asleep quickly a few nights per week, rarely, or never (NSF, 2013). Only 4% of the same 
sample also indicated waking up and feeling refreshed in the morning (NSF, 2013). When 
evaluating an individual's sleep, it is important and necessary to consider both sleep quality 
and sleep length.   
Sleep Disorders 
 Understanding individual experience differences in sleep quality and sleep length, it 
would be important to address sleep disorders. Sleep disorders can impede one’s ability to 
get good and adequate sleep. 
Sleep Apnea 
There are two types of sleep apnea: obstructive sleep apnea (OSA) and central sleep 
apnea (CSA). OSA results from the airway becoming completely or partially collapsed 







throat relax, which can result in the blockage of the upper airway and disrupt breathing 
during sleep (Stanford Medicine, n.d.). As a result of the airway becoming blocked, oxygen 
levels within the body decreases and causes the person to awaken to allow for normal 
breathing to begin (Stanford Medicine, n.d.). Although the awakenings that do occur are 
rather short in length, this causes an interruption in the sleep cycle (Stanford Medicine, n.d.). 
Individuals with OSA can experience significant levels of sleepiness and daytime fatigue, as 
well as cognitive impairment (Stanford Medicine, n.d.). CSA results from when an individual 
repeatedly stops breathing while sleeping due to the brain not signaling to the body that it 
needs to breathe (Stanford Medicine, n.d.). This is the product of instability in the breathing 
control system as an individual shifts from wakefulness to sleep (Stanford Medicine, n.d.). 
Insomnia 
Individuals with insomnia experience both nighttime and daytime symptoms. 
Nighttime symptoms experienced include persistent difficulties falling asleep, staying asleep, 
and/or non-restorative sleep (Stanford Medicine, n.d.). Daytime symptoms experienced 
include compromised functioning (i.e., difficulties with memory and concentration), a poor 
sense of wellbeing, fatigue, and concerns related to one's sleep (Stanford Medicine, n.d.). 
Research has indicated that about 75% of individuals who suffer from insomnia are able to 
identify a specific cause for their insomnia (Stanford Medicine, n.d.). One of the most 
commonly identified causes is stress related to family or work (Stanford Medicine, n.d.). 
Insomnia is classified into three types: transient, short-term, and chronic. Transient insomnia 
lasts for less than a month, whereas short-term insomnia lasts between one to six months 
(Stanford Medicine, n.d.). An experience of insomnia exceeding six months in duration is 







individual's primary complaint or can be comorbid with another condition (Stanford 
Medicine, n.d.). 
Circadian Rhythm Disorder 
Circadian rhythm disorder occurs as the result of the internal clock, which is 
responsible for regulating sleep and wakefulness, becomes weakened or misaligned with an 
individual’s desired sleep period (Stanford Medicine, n.d.). It is categorized into three types: 
delayed sleep phase syndrome (DSPS), advanced sleep phase syndrome (ASPS), and shift 
work sleep disorder (SWSD) (Stanford Medicine, n.d.). DSPS occurs when an individual’s 
sleep is delayed by two or more hours beyond what would be considered as an acceptable or 
conventional bedtime (Stanford Medicine, n.d.). It is the delay in sleep that results in it 
becoming difficult for the individual to awaken at the desired time (Stanford Medicine, n.d.). 
Difficulties for such individuals typically include difficulty falling asleep and waking up 
(Stanford Medicine, n.d.). 
 ASPS occurs when the timing of sleep and the peak period of alertness are advanced 
by several hours in relation to the societal clock (Stanford Medicine, n.d.). Individuals with 
ASPS acknowledge difficulty staying awake unless they go to bed very early due to their 
internal clock being in an already relatively quiet state (Stanford Medicine, n.d.). They also 
acknowledge waking up very early and being unable to fall back asleep due to their internal 
clock producing intense alerting signals (Stanford Medicine, n.d.). In the absence of other 
sleep disorders, individuals with ASPS report sleeping well when they are able to go to bed 
and wake up early, but note it becomes difficult to remain awake late in the evening and 
engage in social activities (Stanford Medicine, n.d.). SWSD results from an individual who 







schedules (Stanford Medicine, n.d.). Individuals with SWSD report difficulties initiating and 
maintaining sleep, as well as excessive sleepiness when awake (Stanford Medicine, n.d.). 
Also, experiences of difficulties with concentration, headaches, and low energy have also 
been reported (Stanford Medicine, n.d.). This may result in individuals having difficulty 
remaining alert at work and feel as though their sleep has been refreshing (Stanford 
Medicine, n.d.).   
Narcolepsy 
Narcolepsy is defined as a chronic, neurological disorder, which is characterized by 
excessive daytime sleepiness, abnormal REM sleep, and cataplexy (sudden episode of 
muscle weakness) (Stanford Medicine, n.d.). Often confused with insomnia, it is also 
characterized by a sudden feeling of being paralyzed or weakness in the head, legs, or other 
body parts, especially following excitement or laugher (Stanford Medicine, n.d.). Individuals 
with narcolepsy also experience sleep paralysis, which is defined as a momentary inability to 
talk or move when waking up (Stanford Medicine, n.d.). Hypnagogic hallucinations are also 
common, in that individuals report experiencing vivid, dreamlike experiences that occur 
when falling asleep, dozing off, or upon awakening (Stanford Medicine, n.d.). Difficulties in 
maintaining sleep and automatic behavior occurring while being half asleep are also 
symptoms of narcolepsy (Stanford Medicine, n.d.). 
The Importance of Sleep 
Sleep and Memory 
Previous research has noted the occurrence of electrical characteristics of slow-wave 
sleep that contributes to the maintenance of long-term potentiation and memory 







slow oscillations, and bursts of high-frequency activity within the hippocampus (Chambers, 
2017). Bursts of high frequency in the hippocampus have also been determined to be related 
to slow cortical oscillations during slow-wave sleep (Chambers, 2017). This type of 
connection is indicative of the existence of a mechanism that initiates the storage and 
reactivation process of declarative memories (Mōlle et al., 2006). From this, it seems that 
slow-wave sleep does play a role in memory processing (Chambers, 2017). Research has also 
suggested that synaptic connections, which are strengthened by daily learning, are reduced 
during slow-wave sleep in order to restore the ability of those connections to respond to new 
information (Chambers, 2017; Tononi & Cirelli, 2003). Because those connections have 
become stronger, they tend to survive trimming and creates a stronger memory trace 
(Chambers, 2017). From this, it appears that memories may be a side effect of the active 
process of trimming that occurs during slow-wave sleep (Chambers, 2017). 
 When developing procedural and motor skills, there is an increased demand for 
cognitive resources until they become more automatic in nature (Chambers, 2017). Research 
has indicated that sleep plays an important role in the development of such skills, in a way 
that is considered to be outside of what can be achieved through practice (Walker et al., 
2002). Those tasks that have a need for focus and effort in order for that task to be mastered 
have been found to be associated with the neural processing that occurs during REM sleep 
(Peigneux et al., 2003). For other nondeclarative tasks, research has determined that the 
benefits of task learning occur as a result of the combination of varying sleep stages and 
physiological characteristics (Guiditta et al., 1995). REM sleep has been determined to be 
influential in memory reactivation and long-term potentiation, noting that post-learning 







from previous research indicate the importance of reactivation during sleep for 
nondeclarative learning to occur (Chambers, 2017).   
 Not all memories and information that is received makes its way to long-term storage. 
Despite an argument being made that forgetfulness is likely the result of interference and 
decay, research has proposed that human brains work to identify and mark information for 
preferential processing during sleep (Stickgold & Walker, 2013). More emotionally relevant 
material is likely deemed more important as it is likely important for survival (Chambers, 
2017). The flags of importance have been proposed as being remembered at higher rates 
when such information is consolidated during the wakeful state but is further enriched during 
sleep (Payne, Stickgold, Swanberg, & Kensinger, 2008). On the opposite side, it has also 
been proposed that specific parts of emotional experiences may also be labeled for 
preferential forgetting during sleep (Chambers, 2017). Previous research has also indicated 
that REM sleep may play a role in reactivation and reorganization of memories, noting that 
there was a relationship between emotional memories and the amount of REM sleep received 
(Nishida et al., 2015). Slow-wave sleep has also been indicated as having a role in memory 
consolidation (Payne et al., 2015). From such findings, it is clear that sleep may play several 
roles in memory. 
Sleep and Physical/Mental Health 
Sleep has been found to be related to several aspects of both physical and mental 
health. Regarding physical health, one such area of focus has been weight gain, specifically 
obesity. Research has indicated that individuals who sleep less than six hours per night were 
more likely to have a higher than average body mass index (BMI), while those individuals 







Medical School [DSMHMS], 2007). Sleep is responsible for allowing for the secretion of 
hormones that control appetite, glucose processing, and the breakdown of stored energy 
(DSMHMS, 2007). With too little sleep, there is a resulting imbalance of such hormones 
(DSMHMS, 2007). Poor sleep has also been found to be related to an increase in the 
secretion of insulin, which is responsible for regulating the processing of glucose and the 
promotion of fat storage (DSMHMS, 2007). Higher levels of insulin are related to weight 
gain and is also a risk factor for the development of diabetes (DSMHMS, 2007). Lower 
levels of leptin (alerts the brain to having had enough food) and higher levels of ghrelin 
(stimulates appetite) are also associated with poor sleep (DSMHMS, 2007). Poor sleep may 
lead to an increase in food cravings, resulting in an increase in caloric intake (DSMHMS, 
2007). Poor sleep may also result in a need to provide one's body with energy through sweet 
foods (DSMHMS, 2007). Healthier sleep has also been found to be related to a much 
stronger immune system, which allows for individuals to fight diseases and infections at a 
much more efficient rate (DSMHMS, 2007; Irwin et al., 1996). Because of being tired, 
physical activity is also at times limited (DSMHMS 2007). 
 In regard to mental health, individuals who have reported even a single sleepless 
night also indicated feeling irritable and moody the following day (DSMHMS, 2007). Long-
lasting or chronic sleep difficulties have been found to be related to depression and anxiety 
(DSMHMS, 2007). Research has indicated that about 65 to 90% of individuals who 
reportedly experience major depression also experience sleep difficulties (Harvard Health, 
2009). Sleep difficulties have been found to increase the risk of developing depression 
(Harvard Health, 2009). Individuals who experience depression and sleep difficulties are also 







those individuals who have been diagnosed with generalized anxiety disorder (GAD), more 
than half indicated also experiencing sleep difficulties (Harvard Health, 2009). Insomnia is a 
possible risk factor for the development of an anxiety disorder, has the potential for 
worsening anxiety symptoms, and can prevent recovery (Harvard Health, 2009).  
Lifestyle Factors of College Students 
 With the transition to college, many college students are faced with a difference in 
lifestyle that varies from what they are used to, as well as from those individuals who do not 
enter college. As college students, these individuals are met with deciding their class times, 
when they will go to sleep and wake up in the morning, what they will eat, when they engage 
in physical activity, the amount in which they will engage in social organizations or other 
such activities on campus, and whether or not to participate in the adventurous lifestyle that 
has been found to exist on most campuses (Vaez & LaFlamme, 2008). With so many options 
and decisions to be made, some aspects of life are neglected or prioritized as having lower 
importance. This is not saying that those individuals who do not enter college do not face 
such a balancing act, but there are college-specific features that separate the two populations. 
Living on their own or with others (outside of their caregivers) is also often an area of 
unfamiliarity for college students. They are required to not only make decisions for 
themselves but also maintain their own living environment as well. 
 For college students, it appears that multiple factors may be influencing their 
decisions regarding what they eat. The dietary choices of college students tend to vary from 
student to student. Such things as living situations, class and social activity schedules, the 
appeal of the food, peer influences, and the ease of access and available options as being 







been exhibited by those college students who also report engaging alcohol consumption, 
smoking cigarettes, and reducing their participation in physical activity (Thiagarajah, & 
Torabi, 2009). Although they are aware and understand the need for and the benefits of 
physical activity, college students have indicated that it is difficult to find time to exercise 
due to busy schedules, a lack of peer motivation, or feelings of inadequacy (LaCaille et al., 
2011; Pauline, 2013). College students have acknowledged that their participation in physical 
activity largely depends on a fear of embarrassment, self-motivation, time management, the 
transition to college, lack of availability of time, and whether or not they participate in sports 
organizations (LaCaille et al., 2011).  
 With the transition to college and an individually felt need to improve concentration 
and performance, college students have indicated that they have used coffee, 
psychostimulants, energy drinks, and caffeinated beverages to improve such areas 
(Malinauskas et al., 2007; McCabe et al., 2005; Pettit & DeBarr, 2011; Tetet et al., 2010). 
Outside the prescribed treatment of Attention Deficit Hyperactivity Disorder (ADHD) 
symptoms, college students have indicated that they have used psychostimulants (non-
medically and non-prescribed) as a way to improve alertness, to remain awake, or to improve 
their concentration (McCabe et al., 2005; Teter et al., 2010). Energy drinks have also been 
reported as a way to compensate for sleep loss, to alleviate higher levels of stress, and while 
completing schoolwork (Malinauskas et al., 2007; Pettit & DeBarr, 2011). Freshmen college 
students have endorsed caffeine use as a way to remain awake and alert (McIlvain, Noland, 
& Bickel, 2011). 
 Alcohol use is not an unfamiliar topic when discussing college students’ lifestyle 







increase in alcohol consumption amongst college students has been found to be related to 
living on campus, when introduced to drinking by their peers, and when individuals have 
been enrolled in college for an extended period of time (Lorant et al., 2013). Understanding 
that there is a risk for increased use, there is also a need to understand the ways in which 
alcohol use may impact college students. Research has indicated that college students often 
engage in limiting the number of calories they consume in order to become increasingly 
intoxicated or to decrease the possibility of becoming sick while drinking (Bryant et al., 
2012; Giles et al., 2009). Alcohol consumption has also been found to be related to an 
increase in oversleeping and remaining awake longer on the weekends than on weekdays 
(Galambos et al., 2009; Singleton & Wolfson, 2009).    
Sleep of College Students 
 For college students, it is important to address both sleep quality and sleep length. 
Sleep quality, as previously defined, is understood as the satisfaction that one has with their 
sleep experience (NSF, 2016). Sleep length can be best defined as the amount of sleep one 
gets per night. As recommended by the National Sleep Foundation (NSF) (2015), young 
adults (18-25 years) are should sleep between 7 and 9 hours per night. Despite such 
recommendations, research has consistently indicated that college students are not getting 
enough sleep. More specifically, Lund et al. (2010) found that their sample of college 
students, on average, reported sleeping seven hours per night. However, 25% of that same 
sample indicated that they were sleeping less than 6.5 hours per night and 29.4% indicated 
that they were sleeping eight or more hours per night (Lund et al., 2010). Research has also 
indicated that college students are also sleeping later on weekends than on weekdays, with 







weekdays (Buboltz et al., 2009). Additionally, Lund et al., (2010) found that first-year 
undergraduate students reported significantly later bed and rise times on the weekends than 
on weekdays compared to upperclassmen. Male college students have also reported 
significantly later bed and rise times in comparison to their female counterparts (Lund et al., 
2010).   
 As it has been noted by previous research, college students are consistently reporting 
inconsistent sleep schedules. For that reason, there is a concern for the development of 
Delayed Sleep Phase Syndrome (DSPS) amongst the college student population. DSPS, as 
defined previously, occurs when an individual's sleep is delayed by two or more hours 
beyond what would be considered as an acceptable or conventional bedtime (Stanford 
Medicine, n.d.). Individuals who have been diagnosed with DSPS tend to go to bed later and 
wake up later the following day. In response to this, individuals often engage in napping 
during the day or increasing their sleep length on the weekends to compensate for such sleep 
loss (American Sleep Association, 2007). Such behaviors have been seen in the college 
student population. 
 College students often engage in napping throughout the day to compensate for sleep 
loss. Such behavior has been found to have a negative impact on the quality of sleep that an 
individual gets that night (Ye et al., 2015). Previous research has indicated that 42.9% of 
college students reported taking a nap during the previous week, with a majority of those 
students napping between 12 P.M. and 6 P.M. (Ye et al., 2015). Those college students who 
indicated later nap times, between the hours of 6 P.M. and 9 P.M., also reported sleeping 
fewer hours during the week (Ye et al., 2015). Those students with later nap times also 







students who reported napping earlier in the day (Ye et al., 2015). Such behavior could be 
playing a role in the overall quality and length of sleep that college students are getting.  
 The sleep quality of college students is also an area of concern, as research has 
indicated that college students are consistently reporting poor sleep quality as well. Lund et 
al. (2010) found that 38% of their sample of college students was reporting poor sleep 
quality. Of particular concern, those students indicated that a restriction in their total sleep 
time, stress, co-sleeping arrangements, low enthusiasm, excess noise, and long sleep latencies 
were contributing factors to their poor sleep quality (Lund et al., 2010). Similarly, Buboltz et 
al. (2009) found that a higher percentage of their sample of college students reported needing 
more than 30 minutes to fall asleep, experienced nocturnal awakenings most nights, woke up 
too early three or more nights a week, experienced disturbed sleep three or more nights a 
week, and used sleep medications on a weekly basis. 11.1% of their sample also reported 
experiencing insomnia three or more times per week (Buboltz et al., 2009). From the 
research that has been provided and discussed, it is clear that college students are consistently 
not sleeping well or getting enough sleep. It is important to examine those factors that may 
be impacting their ability to get a good night’s rest.  
Sleep and Lifestyle Factors of College Students  
 As defined by previous research, lifestyle factors are those habits of an individual that 
are able to be modified and can influence health and well-being (Sharma et al., 2013). For 
college students, they are required to balance such lifestyle factors in a way that meets and 
fits with those expectations of being a college student. With the introduction to attending 
college, many college students seek to develop independence for the first time and are met 







LaFlamme, 2008). As they learn to balance multiple areas of their lives (i.e., diet, wellness, 
sleep schedules, deadlines for assignments), it is not uncommon for particular areas to be 
neglected in order to adapt for other areas taking priority over others. One such area that 
faces some of the most neglect is sleep. This neglect can be seen both in the length and the 
quality of sleep a college student gets.  
 College students often decide bed and wake times depending on their class schedules. 
Employed college students define the time for their sleep based on both class and work 
schedules. For this reason, their class schedules often dictate when students go to sleep, wake 
up, and how much sleep they get per night. These times can vary student-by-student, 
schedule-by-schedule. As indicated by previous research, college students who attend classes 
later in the day have reported having later bed and wake up times (Onyper et al., 2012). Such 
students also acknowledged less daytime sleepiness, in comparison to those students with 
earlier class times (Onyper et al., 2012). Despite their class start times, college students have 
indicated that their sleep quality decreases during the month of a significant exam 
(Zunhammer et al., 2014). Sleep length and sleep efficiency have also been indicated as 
decreasing near the time of an exam (Zunhammer et al., 2014). Generally, sleep schedules 
shift for college students. However, changes or shifts in sleep do not occur in isolation of 
lifestyle factors. For that reason, it is important to address the relationship between such 
factors and sleep.  
Diet and Sleep 
College students have indicated that their food choices are often based on several 
factors (i.e., living situations, class and social activity schedules, the appeal of the food, peer 







factors that have been indicated by college students for determining their food choices, it 
would be necessary to consider that it would likely be common for food choices made to not 
always be healthy. With that, it would be helpful to examine what and if a relationship 
between sleep and dietary choices exists amongst college students.  
 Research has indicated that those college students who reported receiving poor sleep 
(defined as sleeping less than seven hours per night) also indicated having poor eating 
attitudes, engaging in binge eating behaviors, and acknowledged having insignificant internal 
regulation of food (Quick et al., 2014). Furthermore, college students who reported shorter 
sleep lengths indicated that they consumed foods high in energy made up of higher 
proportions of calories from refined carbohydrates or fats (Al-Disi et al., 2010; Grandner, et 
al., 2010; Weiss et al., 2010). Lower amounts of fruits and vegetables consumed and 
irregular meal patterns were also indicated by college students who reported shorter sleep 
lengths (Al-Disi et al., 2010; Grandner et al., 2010; Weiss et al., 2010). Diets of high protein 
and fat have been found to be associated with more time spent awake by college students 
(Lindseth & Murray, 2016).  Regarding sleep quality, research has indicated that poor sleep 
quality has been associated with high carbohydrate, high protein, high saturated and 
polyunsaturated fat diets amongst college students (Lindseth & Murray, 2016). Although 
minimal, research has indicated that a relationship exists between sleep and diet.  
Body Mass Index, Weight, and Sleep 
With research-supported concerns related to the dietary choices of college students, 
there also exists concerns regarding the weight gain and body mass index of college students. 
Research has indicated that along with elevated rates of obesity in the United States, there 







(Huang et al., 2003; Lowry, et al., 2000). More specifically, over one-third of college 
students have previously indicated that their body mass index was greater than or equal to 25 
(ACHA, 2013). It should be noted that a body mass index between 25 and 30 indicates that 
the individual is within the overweight range. With a body mass index of 30 or greater, the 
individual is within the obesity range (Center for Disease Control and Prevention [CDC], 
2016). As indicated by previous research, a negative relationship has been found to exist 
between sleep and being overweight/obese for children, adolescents, and adults (Anic et al., 
2010; Snell et al., 2007). With such knowledge, research has gone on to evaluate such a 
relationship amongst college students, understanding the existence of sleep problems and 
weight gain amongst such a population. 
 After controlling for age and sex, one previous research study found that sleep 
duration was not a significant predictor for body mass index, but determined that sleep 
disturbances (i.e., sleep quality) were a significant predictor for body mass index (Vargas et 
al., 2014). Vargas and colleagues (2014) indicated that the amount of sleep did not 
significantly predict body mass index. Additionally, it was determined that the weight of 
sleep disturbances as a predictor of body mass index became greater with age (Vargas et al., 
2014). With that, it could be said that as college students age, sleep disturbances will have a 
larger effect on body mass index. Interestingly, a similar study found somewhat different 
results. Kathrotia and colleagues (2010) determined that later sleepers had a greater 
relationship with higher body mass index. More specifically, those college students who were 
going to bed after midnight had a significantly higher body mass index than those college 
students who were going to bed before midnight (Kathrotia et al., 2010). Late sleepers also 







Such results were found for both males and females (Kathrotia et al., 2010). Similarly, Roane 
and colleagues (2015) found that sleep length was a significant predictor of weight gain for 
first-semester male college students, but not for first-semester female college students. It was 
also found that larger levels of variability in sleep length for first-semester male college 
students resulted in a relative increase in self-reported weight (Roane et al., 2015). Also, 
variability in sleep length functioned as a significant predictor of weight change in first-
semester male college students (Roane et al., 2015). Although varying results, previous 
research has indicated that some type of relationship exists between sleep and weight/body 
mass index amongst college students. Whether the component of sleep is length or quality, it 
appears that this relationship should be evaluated further.  
Physical Activity and Sleep 
As research has indicated, there is concern regarding weight gain and an increase in 
overweight/obesity occurrence rates amongst college students. With that consideration, there 
is also concern regarding the level of physical activity college students engage in. Previous 
research has indicated that physical activity has often been an area neglected by college 
students, often falling behind other relatively-considered important tasks. College students 
have indicated spending roughly 30 hours per week engaged in sedentary (i.e., spending 
much of the time seated) behavior, much of which consisted of studying (Buckworth & Nigg, 
2004). With an increase in age, there was also an increase in the ratio of sedentary behavior 
engaged in to physical activity engaged in (Buckworth & Nigg, 2004). Huang and colleagues 
(2010) found that their college student participants, on average, reported engaging in physical 
activity on fewer than three days per week. As indicated by research, college students are 







 The area of research related to physical activity, sleep, and college students is rather 
sparse. However, previous research has indicated that physical activity does impact sleep. 
More specifically, acute exercise has been found to have small but beneficial effects on total 
sleep length, delays in sleep onset, slow-wave sleep, and sleep efficiency (Kredlow et al., 
2014). It has been determined that there were improvements in such sleep-related factors on 
the days following acute exercise, in comparison to those days with no exercise (Kredlow et 
al., 2014). Acute exercise was also shown to have small to medium beneficial effects on both 
wake time and stage one sleep (Kredlow et al., 2014).  
 Regular exercise (i.e., performed more on a routine basis) has also been found to have 
small beneficial effects on sleep factors, including total sleep time, delays in sleep onset and 
sleep efficiency (Kredlow et al., 2014). Improvement in such sleep-related factors was seen 
the days following regular exercise in comparison to no exercise (Kredlow et al., 2014). 
Previous research has indicated that regular exercise has produced a large and beneficial 
effect on sleep quality, indicating that those individuals who engaged in regular exercise had 
significantly better sleep quality than those who did not engage in regular exercise (Kredlow 
et al., 2014). Although physical exercise has been indicated by previous research as being 
beneficial to one’s sleep, college students have continued to indicate poor sleep, both in 
length and quality.  
Outcomes of Poor Sleep for College Students 
 As indicated continuously by previous research, college students have reported poor 
sleep quality and sleep length (Buboltz et al., 2009; Lund et al., 2010). For that reason, it 
would be necessary to evaluate the ways in which such poor sleep quality and sleep length 







require certain abilities (i.e., concentration, mental health, physical health, memories, 
physical performance) to function and complete tasks on a daily basis. College students also 
have to consider the ways in which their academic performance could be impacted as well. 
Understanding that no ability functions separately on its own, it would likely be beneficial 
that all abilities be in working order. As a result, it is necessary to examine the implications 
of poor sleep quality and sleep length on those abilities for college students, specifically. 
Sleep and Mental Health 
Mental health concerns are not uncommon phenomena amongst college students. 
About half of American young adults who participated in a national cross-sectional study 
reported experiencing a clinically-relevant psychiatric concern (diagnosed according to the 
Diagnostic and Statistical Manual of Mental Health Disorders, Fourth Edition) within the last 
year (Blanco et al., 2008). Additionally, a majority of those who reported receiving a 
diagnosis with either an anxiety or mood disorder did not seek out any form of treatment 
(Blanco et al., 2008). It is clear and evident that mental health concerns are not uncommon 
amongst college students. As also previously discussed, sleep concerns are also common 
amongst college students. For that reason, it would be helpful to explore the existence of a 
possible interacting relationship between sleep and mental health concerns.  
 Previous research has indicated that a relationship exists between mental health and 
sleep, specifically for college students. College students who have reported poor sleep quality 
have also indicated having significantly higher self-reported negative moods when compared 
to those college students with good sleep quality (Lund et al., 2010). Such negative mood 
characteristics included anger, depression, confusion, fatigue, and tension (Lund et al., 2010). 







week and weekends, in comparison to those who indicated good sleep quality (Lund et al., 
2010). Similar results were found in a different study as well. Poor global sleep quality has 
been found to be related to both increased externalizing (i.e., rule-breaking and aggressive 
problems) and internalizing problems (i.e., anxiety and somatic concerns) (Milojevick & 
Lukowski, 2016). Additionally, poor global sleep quality was determined to be associated 
with clinically significant symptoms of psychological distress, which has been found to 
include anxiety, attention-deficit/hyperactivity, depression, somatic concerns, and antisocial 
personality concerns (Milojevick & Lukowski, 2016).  
 Similarly, Nyer and colleagues (2013) found that college students who reported both 
depressive symptoms and sleep disturbances had greater anxiety, both in intensity and 
frequency of symptoms, in comparison to those students without sleep disturbances. Such 
findings also suggest a possible link between sleep disturbances and hyperarousal in those 
individuals experiencing significant symptoms of depression (Nyer et al., 2013). Tension and 
stress have been indicated as possible explanations for the variance in sleep quality (Nyer et 
al., 2013). Previous research has also found that poorer sleep quality was associated with 
higher levels of depressive symptoms and lower levels of subjective well-being (Peach et al., 
2016). Based on such previously discussed research, it is clear and apparent that some type of 
relationship exists between sleep and mental health concerns amongst college students. 
Sleep, Physical Health, and Other Health Variables 
As discussed previously, research has indicated concerns regarding the health of 
college students (i.e., weight gain, body mass index, food choice) and its relationship with 
sleep. It has been indicated that such a relationship does occur, which is concerning for the 







categorized as physical health. Other relationships between sleep and physical health 
outcomes have been examined as well. When examining college students in 26 different 
countries, Peltzer and Pengpid (2016) found that short sleep duration was associated with 
health risk behaviors (i.e., sustaining an injury in the last year and high levels of physical 
activity) and being obese. Other health risk behaviors (i.e., current tobacco use, binge 
drinking, and low physical activity) were found to be related to longer sleep duration (Peltzer 
& Pengpid, 2016). Five or fewer hours of sleep led to increased odds of being obese, as 10 or 
more hours of sleep led to increased odds of being overweight and obese (Peltzer & Pengpid, 
2016). Additionally, short sleep length (less than seven hours) and long sleep length (more 
than nine hours) were found to be associated with poorer subjective health (Peltzer & 
Pengpid, 2016). Valerio and colleagues (2016) found similar results, noting that increased 
levels of stress, lowered general health, and frequent alcohol/cigarette use were significant 
predictors of reported sleep problems amongst their sample of United States college students. 
It was indicated that college students experience greater sleep difficulties if their general 
health is worse (Valerio et al., 2016). 
 Lund et al. (2010) found that those college students in their sample that reported poor 
quality sleep also reported significantly more physical illness occurrences in comparison to 
those college students with better sleep quality. Additionally, 12 percent of those participants 
who indicated getting poor quality sleep also indicated that they missed class three or more 
times in the last month due to being sick, in comparison to the 4 percent of better-quality 
sleepers (Lund et al., 2010). Similar to other studies, Lund et al. (2010) also found that poor 
quality sleepers acknowledged drinking more alcohol on a daily basis and were twice as 







using alcohol to sleep, they reported drinking significantly more alcoholic beverages per 
week in comparison to those who did not indicate using alcohol to sleep (Lund et al., 2010). 
As indicated by previous research, college students who receive poor sleep are likely to deal 
with health concerns as a result and may also engage in risky behaviors that may impact their 
health. 
Sleep and Academic Performance 
Being a college student comes with its own responsibility that separates being such a 
student from other individuals, performing well in school. Good academic performance can 
hold different types of importance for different students. Some college students may rely on 
scholarships and financial aid to fund school, which often requires a particular grade point 
average (GPA) in order to continue receiving such aid. Some college students may need a 
particular GPA to remain a member of a particular group or organization on campus. Some 
college students may need a particular GPA in order to apply to post-graduate programs (i.e., 
medical school, graduate school). Regardless, GPA and academic performance often fall high 
on the rank of importance for most college students. As a result, other areas of life may be 
neglected in order to receive a particular grade in a course. One such area that faces neglect is 
sleep, which can turn counterintuitive, as research has indicated poor sleep can impact 
academic performance.  
 Taylor and colleagues (2013) found that sleep variables acted as significant predictors 
of academic performance in their sample of college students. Similarly, Gilbert and Weaver 
(2010) found the same results, noting that lower sleep quality was found to relate to lower 
academic performance. They highlighted that global sleep quality and GPA were 







students in their sample (Gilbert & Weaver, 2010). Additionally, they indicated that global 
sleep quality, sleep length, gender, and DWI status (number of dropped classes, withdraw 
from courses, or incomplete grades for courses) also significantly predicted GPA (Gilbert & 
Weaver, 2010). Looking at sleep improving GPA, Orzech and colleagues (2011) found that 
when there was an increase in sleep quality, there was a modest increase in GPA as well. 
Also, for those college students who denied pulling an all-nighter when studying in the past 
week had a higher GPA than those college students who did report pulling an all-nighter in 
the past week (Orzech et al., 2011). College students in their sample also indicated that poor 
sleep was a significant factor impacting the quality of their coursework (Orzech et al., 2011). 
When asked directly about the effects of sleep loss that they may have experienced in 
relation to being in school, college students in their sample reported a reduced ability to 
focus, remember things, and concentrate (Orzech et al., 2011). As indicated by research, it is 
clear and apparent that a relationship between sleep and academic performance exists for 
college students, both in the negative and positive direction. 
Sleep and Physical Performance 
The area of research specifically targeting the relationship between physical 
performance and sleep amongst college students is rather limited. However, research outside 
the area of college students does exist. Goldman and colleagues (2007) compared daytime 
physical functioning and sleep disturbances in a sample of older women. In order to evaluate 
physical functioning, gait speed, grip strength, and chair stands were used (Goldman et al., 
2007). What was found was that those individuals who received poor sleepwalked at a slower 
rate, had lower grip strength, and took more time in order to complete the chair stands 







number of hours of sleep (between 6 and 7.5 hours) often performed better than those who 
received less (Goldman et al., 2007). Also, those individuals who experienced interrupted 
sleep during the night also performed poorly on those measures of physical functioning 
(Goldman et al., 2007).  
 In regard to college students, Lee and Lin (2007) sought to explore the relationship 
between subjective sleep quality and physical fitness amongst a sample of female college 
students. They found that those individuals who experienced poor sleep quality also had 
significantly poorer flexibility, muscular strength and endurance, and cardiovascular fitness 
in comparison to those individuals who had good sleep quality (Lee & Lin, 2007). When 
exploring the effects of sleep deprivation on physical performance, Patrick and colleagues 
(2017) found that one night of sleep deprivation was followed by a significant increase in 
reaction time and post-exercise blood pressure in their college student participants in 
comparison to those who had not experienced sleep deprivation. Such findings could have 
implications for college students in many areas (i.e., athletic performance as an athlete, 
response time when driving). 
The Present Study 
 Based on the review of the literature, the purpose of the present study was to replicate 
previous research findings regarding the relationships between sleep and body mass index 
and sleep and physical performance. Beyond providing additional support for the existence 
of such relationships, the present study sought to add to the literature regarding those 
relationships. Further evaluation occurred through the use of dietary choice of college 
students as a moderating factor within such relationships. As indicated by previous research, 







helpful to consider if dietary choice also plays a role in such relationships between sleep and 
body mass index between sleep and physical performance. In order to improve the sleep of 
college students, it would be beneficial to examine and explore all such factors that may be 
impacting their sleep. This would allow for greater areas of intervention. Such findings may 
be applied to improve the overall well-being and performance of college students through 
several outlets. A cross-sectional research design was used to evaluate the differences in 
body mass index and physical performance amongst different levels of sleep quality and 
sleep length. The role of physical activity as a moderating variable between the relationship 
between physical performance and sleep was evaluated. Dietary choice was also evaluated as 
a moderating variable between the relationship between body mass index and sleep. 
Additionally, body mass index was evaluated as a moderating variable between the 
relationship between physical performance and sleep.  
Hypotheses 
Hypothesis 1A:  
 Participants in the poor sleep quality group will have a higher mean body mass index 
(BMI) than participants who were in the self-reported average or good sleep quality. 
Hypothesis 1B:  
Participants in the poor sleep quality group will perform poorer on the grip strength 
task than participants who experience self-reported good sleep quality.  
Hypothesis 1C:  
 Participants in the poor sleep quality group will perform poorer on the vertical jump 








Justification for Hypothesis One (1A, 1B, 1C):  
 As indicated by previous research, sleep disturbances (i.e., sleep quality) have been 
determined to have a significant relationship with body mass index. For college students, 
sleep disturbances have been found to significantly predict body mass index (Vargas et al., 
2014). Although limited, previous research has also indicated a significant relationship 
between physical function and sleep. In a sample of older women, poorer sleepers were 
found to walk at a slower rate, have poorer grip strength, and took additional time to 
complete chair stands, with those who slept the average recommended number of hours 
performing better (Goldman et al., 2007). Also, those individuals who experienced 
interrupted sleep during the night performed poorly on those measures of physical 
functioning (Goldman et al., 2007). In a sample of female college students, researchers have 
indicated that individuals who report poor subjective sleep quality also report significantly 
poorer flexibility, muscular strength and endurance, and cardiovascular fitness in comparison 
to those individuals who had good sleep quality (Lee & Lin, 2007). 
Hypothesis 2A:  
 Participants in the short sleep length group will have a higher mean body mass index 
(BMI) than participants who experience average sleep length. 
Hypothesis 2B:  
 Participants in the short sleep length group will perform poorer on the grip strength 
task than participants who experience average sleep length. 
Hypothesis 2C:  
 Participants in the short sleep length group will perform poorer on the grip strength 







Justification for Hypothesis Two (2A, 2B, 2C): 
 Previous research has shown that sleep length has been determined to have a 
significant relationship with body mass index. Later sleepers have been found to have a 
higher body mass index (Kathrotia et al., 2010). Additionally, college students who went to 
bed after midnight had a significantly higher body mass index than those college students 
who were going to bed before midnight (Kathrotia et al., 2010). Similarly, Roane and 
colleagues (2015) found that sleep length was a significant predictor of weight gain for first-
semester male college students, but not for first-semester female college students. In a 
sample of older women, Goldman and colleagues (2007) determined that those individuals 
who received less than the average recommended number of hours of sleep per night 
exhibited poorer performance on a grip strength task, walked at a slower rate, and took more 
time to complete chair stands than those that slept for the average number of recommended 
hours. Regarding college students, Patrick and colleagues (2017) found that one night of 
sleep deprivation was followed by a significant increase in reaction time and post-exercise 
blood pressure in their college student participants in comparison to those who had not 
experienced sleep deprivation.  
Hypothesis 3A:  
 Participants who report high levels of fatigue will exhibit lower performance on the 
grip strength task than participants who report average levels of fatigue. 
Hypothesis 3B:  
 Participants with high levels of fatigue will exhibit lower performance on the vertical 








Hypothesis 3C:  
Participants with high levels of fatigue will exhibit a higher BMI when compared to 
participants who report average levels of fatigue. 
Justification for Hypothesis Three (3A, 3B, & 3C):  
 Research has indicated that sleep quality and sleep length have impacted an 
individual’s physical performance. More specifically, disturbances in one’s sleep resulted in 
a slower walking rate and poorer grip strength in a sample of older adult females (Goldman 
et al., 2007). Those who slept longer also performed better on the grip strength and walking 
task when compared to those who slept less (Goldman et al., 2007). For female college 
students, those individuals who reported poorer sleep quality also exhibited significantly 
poorer flexibility, muscular strength and endurance, and cardiovascular fitness in comparison 
to those individuals who reported good sleep quality (Lee & Lin, 2007). Additionally, 
research has found that sleep deprivation amongst college students resulted in a significant 
increase in reaction time and post-exercise blood pressure compared to those students who 
did not experience sleep deprivation. Of additional consideration, sleep disturbances (i.e., 
sleep quality) have been determined to have a significant relationship with body mass index. 
For college students, sleep disturbances have been found to significantly predict body mass 
index (Vargas et al., 2014). As sleep, both in terms of length and quality, have been found to 
impact physical performance or be impacted by body mass index, it would be beneficial to 
evaluate the varying differences in fatigue and how it may impact physical performance and 









Hypothesis 4:  
 Physical activity will moderate the relationship between physical performance (for 
both vertical jump and grip strength) and sleep quality, such that the relationship between 
physical performance and sleep quality will be stronger. 
Justification for Hypothesis Four:  
 Research has indicated that college students do not engage in appropriate amounts of 
physical activity or exercise, despite the increase in overweight/obesity occurrence rates and 
the benefits of physical activity (Buckworth & Nigg, 2004; Huang et al., 2010). Participation 
in physical activity has been found to have beneficial effects on effects on total sleep length, 
slow-wave sleep, delays in sleep onset, and sleep efficiency (Kredlow et al., 2014). Such 
positive effects have been seen days after engaging in physical activity, indicating that such 
individuals have better sleep than those individuals who do not engage in physical activity 
routinely (Kredlow et al., 2014). As it seems, not participating in physical activity may be 
related to poor sleep. Research has also examined the relationship between sleep and physical 
performance amongst college students, noting that female students who received poor sleep 
quality also exhibited poorer muscle strength and endurance, flexibility, and cardiovascular 
fitness compared to those with good sleep quality (Lee & Lin 2007). Sleep deprivation has 
been found to increase reaction time and post-exercise blood pressure significantly, 
compared to college students who had not experienced sleep deprivation (Patrick et al., 
2017). As physical activity may impact physical performance, it would beneficial to explore 
the ways in which physical activity operates in the relationship between physical 








Hypothesis 5:  
 Physical activity will moderate the relationship between physical performance (for 
both vertical jump and grip strength) and sleep length, such that the relationship between 
physical performance and sleep length will be stronger. 
Justification for Hypothesis Five:  
 Research has indicated that college students do not engage in appropriate amounts of 
physical activity or exercise, despite the increase in overweight/obesity occurrence rates and 
the benefits of physical activity (Bckworth & Nigg, 2004; Huang et al., 2010). Participation 
in physical activity has been found to have beneficial effects on effects on total sleep length, 
slow-wave sleep, delays in sleep onset, and sleep efficiency (Kredlow et al., 2014). Such 
positive effects have been seen days after engaging in physical activity, indicating that such 
individuals have better sleep than those individuals who do not engage in physical activity 
routinely (Kredlow et al., 2014). As it seems, not participating in physical activity may be 
related to poor sleep. Research has also examined the relationship between sleep and physical 
performance amongst college students, noting that sleep deprivation has been found to 
increase reaction time and post-exercise blood pressure significantly, compared to college 
students who had not experienced sleep deprivation (Patrick et al., 2017). As physical 
activity may impact physical performance, it would beneficial to explore the ways in which 
physical activity operates in the relationship between physical performance and sleep. 
Hypothesis 6:  
 Dietary choice, as referring to why individuals choose what they eat, will moderate 
the relationship between body mass index (BMI) and sleep quality, such that the relationship 







Justification for Hypothesis Six: 
 As a relationship has been established between body mass index and sleep quality 
(Vargas et al., 2014), it would be beneficial to examine the role of dietary choice in such a 
relationship. Dietary choice and intake have been found to be associated with sleep. More 
specifically, those college students who experience sleep deprivation (over the course of four 
days) have reported significantly decreasing the number of calories they consume over the 
extent of such sleep deprivation (Wells & Cruess, 2006). Additionally, those college students 
who reported receiving poor sleep (defined as sleeping less than seven hours per night) 
indicated having poor eating attitudes, engaging in binge eating behaviors, and 
acknowledged having insignificant internal regulation of food (Quick et al., 2014). Lower 
amounts of fruits and vegetables consumed and irregular meal patterns were also indicated 
by college students who reported shorter sleep lengths (Al-Disi et al., 2010; Grandner et al., 
2010; Weiss et al., 2010). Diets of high protein and fat have been found to be associated with 
more time spent awake by college students, with diets of high carbohydrates, proteins, and 
fat being associated with poor sleep quality (Lindseth & Murray, 2016).  
Hypothesis 7:  
 Dietary choice, as referring to why individuals choose what they eat, will moderate 
the relationship between body mass index (BMI) and sleep length, such that the relationship 
between body mass index and sleep length will be stronger. 
Justification for Hypothesis Seven: 
 Research has found that college students who sleep later have a higher body mass 
index compared to those with earlier rise times (Kathrotia et al., 2010). Also, college students 







students who go to bed before midnight (Kathrotia et al., 2010). Similarly, Roane and 
colleagues (2015) found that sleep length was a significant predictor of weight gain for first-
semester male college students. In regard to dietary choice, those students who slept less ate 
a larger number of smaller meals or more snacks (Hicks et al., 1986). College students who 
experience sleep deprivation (over the course of four days) significantly decrease the number 
of calories they consume over the extent of sleep deprivation (Wells & Cruess, 2006). 
Hypothesis 8:  
 Body mass index will moderate the relationship between physical performance (for 
both vertical jump and grip strength) and sleep quality, such that the relationship between 
physical performance and sleep quality will be stronger. 
Justification for Hypothesis Eight: 
 Previous research has found that poor sleep quality impacts physical fitness, in that 
college students with poor sleep quality have significantly poorer flexibility, muscular 
strength and endurance, and cardiovascular fitness in comparison to those individuals who 
had good sleep quality (Lee & Lin, 2007). Also, research has found that body mass index is 
related to the sleep of college students. More specifically, college students who sleep later in 
the day had a greater relationship with higher body mass index, compared to those college 
students with earlier wake times, with such results being found for both male and female 
students (Kathrotia et al., 2010). Similarly, Roane and colleagues (2015) found that sleep 
length was a significant predictor of weight gain for first-semester male college students, but 
not for first-semester female college students. It was also found that larger levels of 
variability in sleep length for first-semester male college students resulted in a relative 







relationships have been determined to exist, it would be beneficial to evaluate the ways in 
which they intersect.  
Hypothesis 9:  
 Body mass index will moderate the relationship between physical performance (for 
both vertical jump and grip strength) and sleep length, such that the relationship between 
physical performance and sleep length will be stronger. 
Justification for Hypothesis Nine: 
 Previous research has indicated that one night of sleep deprivation was followed by a 
significant increase in reaction time and post-exercise blood pressure in their college student 
participants in comparison to those who had not experienced sleep deprivation (Patrick et al., 
2017). Also, research has found that body mass index is related to sleep of college students. 
More specifically, it has been determined that sleep length is a significant predictor of weight 
gain for first-semester male college students, but not for first-semester female college 
students  (Roane et al., 2015). Larger levels of variability in sleep length for first-semester 
male college students also resulted in a relative increase in self-reported weight (Roane et al., 
2015). Variability in sleep length functioned as a significant predictor of weight change in 
first-semester male college students (Roane et al., 2015). As such previously discussed 












 A total of 169 participants participated in this study. Participants were at a mid-sized 
university in the southern portion of the United States from multiple classes in the College of 
Education. Participants were informed that their participation was voluntary and that they 
could discontinue their participation at any point in the study. The study, measures, and 
materials were approved by the university’s institutional review board (Appendix A). Prior to 
participating in the study, participants were asked to read and sign a consent form (Appendix 
B) and were notified of their right to refuse participation. In addition, the informed consent 
documents and data were stored separately to ensure confidentiality.  
Instruments 
Demographics 
A demographic questionnaire was administered (Appendix C), which asked that 
individuals report the following information: age, ethnicity, gender, academic status, major, 
grade point average (GPA), number of meals consumed per day, and housing arrangements. 
Additionally, participants were asked to indicate if they were currently a student-athlete, if 







have any other medical conditions that would prohibit them from participating in the present 
study.  
Physical Activity Readiness Questionnaire for Everyone 
The Physical Activity Readiness Questionnaire for Everyone (PAR-Q+, Warburton et 
al., 2011a) is a 7-item self-report measure, which is intended to determine if an individual is 
able to become more physically active or engage in a fitness appraisal. Items are answered 
either “yes” or “no.” Over a three-month period, the reliability of the PAR-Q+ was 0.99 
(Warburton et al., 2011b). It was also found to have high sensitivity and specificity for 
determining individuals with and without hypertension (Warburton et al., 2011b). For the 
present study, the first seven items of this measure were used as an evaluative tool to 
determine if individuals may have had difficulty completing the physical performance 
measures of the study. See Appendix D for instrument.  
Physical Activity Questionnaire for Adults (PAQ-AD) 
The PAQ-AD (Copeland, Kowalski, Donen, & Tremblay, 2005) is a 7-item adult 
version of the Physical Activity Questionnaire for Older Children (PAQ-C) and the Physical 
Activity Questionnaire for Adolescents (PAQ-A). It is a self-report questionnaire that 
measures the physical activity of adults (Copeland et al., 2005). The items are scored on a 5-
point Likert scale, ranging from a response of 1 representing low physical activity and a 
response of 5 representing high physical activity (Copeland et al., 2005). In order to obtain a 
composite score, the mean score for question one is calculated and then added with the mean 
scores of questions 2 through 7 to get a total score (Copeland et al., 2005). A total score of 5 
for questions 1 through 7 is representative of high activity and a score of 1 for questions 1 







order to consider if sickness or other events may have prevented normal physical activities 
but is not used in the calculation of the total score (Copeland et al., 2005). The correlations of 
the PAQ-AD were found to be consistent with those found in the validation studies of the 
PAQ-C and the PAQ-A (Copeland et al., 2005; Kowalski, Crocker, & Faulkner, 1997; 
Kowalski, Crocker, & Kowalski, 1997). The PAQ-AD demonstrated convergent validity with 
other measures of physical activity (α = 0.53-0.64) (Copeland et al., 2005). For the present 
study, total scores were used to determine the amount of physical activity individual 
participants reported engaging in. The PAQ-AD exhibited high internal consistency, as 
determined by a Cronbach’s alpha of 0.894. See Appendix E for instrument. 
Sleep Habits Survey 
The Sleep Habits Survey (SHS, Brown et al., 2001) is a 10-item self-report measure 
of sleeping habits and sleep difficulties. Individuals are asked to report and provide a 
numerical response for each item. Those items asking “During the week, what is your 
average sleep each night” and “During the weekend, what is your average amount of sleep 
each night?” will be the focus of this study. For the present study, item 5 was used to 
evaluate sleep length during the week. See Appendix E for instrument. 
Adult Sleep Wake Scale 
The Adult Sleep Wake Scale (ADSWS, Fortunato et al., 2007) is a 25-item self-report 
measurement of adult sleep quality. It has five dimensions that measure behaviors related to 
sleep including: going to bed, falling asleep, maintaining sleep, reinitiating sleep, and 
returning to wakefulness (Fortunato et al., 2007). Responses are rated on a 6-point Likert 
type scale with responses including “never,” “once in awhile,” “sometimes,” “quite often,” 







the subscales are totaled to determine a global sleep quality score (Fortunato et al., 2007). 
Higher scores on the measure are indicative of poorer sleep quality.  
 The ADSWS has been found to be a valid, reliable measure with good internal 
consistency (α = 0.84 to 0.93) across the five dimensions, over three different points in time 
(Fortunato et al., 2007). Test-retest reliability ranged from 0.67 to 0.82, which was also over 
three different points in time (Fortunato et al., 2007). Confirming divergent validity, 
Fortunato et al. (2007) found that the average correlations between Time 1, Time 2, and Time 
3 scores within each of the five dimensions were higher than those average correlations 
between times and higher than the average correlations among the scores at the same time. 
For the present study, the total score was used to evaluate overall sleep quality. The ADSWS 
exhibited high internal consistency, as determined by a Cronbach’s alpha of 0.724. See 
Appendix E for instrument. 
Multidimensional Fatigue Inventory 
The Multidimensional Fatigue Inventory (MFI, Smets et al., 1995) is a 20-item self-
report measure intended to evaluate five dimensions of fatigue. Those dimensions include 
general fatigue, physical fatigue, reduced motivation, reduced activity, and mental fatigue 
(Smets et al., 1995). Participants are asked to indicate if either the statement is true or not 
true for them (Smets et al., 1995). If indicated as true, the participant is asked to rate the 
statement on a 5-point Likert type scale with responses ranging from a 1 to 5, with higher 
responses indicating a higher level of endorsement of the statement being true for them 
(Smets et al., 1995). Those items that are positively phrased are reverse-scored (Smets et al., 
1995). The MFI has been determined to be a valid, reliable measure with good internal 







MIF with a Visual Analogue Scale intended to measure fatigue (Smets et al., 1995).  The 
present study evaluated the total score. The MFI exhibited low internal consistency, as 
determined by a Cronbach’s alpha of 0.870. See Appendix H for instrument. 
Food Choice Questionnaire 
The Food Choice Questionnaire (FCQ, Steptoe & Pollard, 1995) is a 36-item self-
report questionnaire that measures such factors that influence an individual’s dietary choices. 
The FCQ is made up of nine subscales including: health, mood, convenience, sensory appeal, 
natural content, price, weight control, familiarity, and ethical concern (Steptoe & Pollard, 
1995). The items are rated on a 6-point Likert type scale with responses including “not at all 
important,” “a little important,” “moderately important,” and “very important” (Steptoe & 
Pollard, 1995). Higher scores on the FCQ are indicative of sensitivity to emotional conditions 
and external cues, as well as greater restraint of one’s food choice (Steptoe & Pollard, 1995). 
The FCQ has been determined to be a valid reliable measure with good internal consistency 
(α = 0.70 to 0.87), across all nine subscales (Steptoe & Pollard, 1995). The FCQ subscales 
demonstrated convergent validity with measures of restraint, the use of natural ingredients, 
neuroticism, and health (Steptoe & Pollard, 1995). The present study focused on the total 
score of the measure and measured dietary choice as a whole. The FCQ exhibited high 
internal consistency, as determined by a Cronbach’s alpha of 0.871. See Appendix I for 
instrument. 
In-Body 720 
The In-Body 720 is a body composition analyzer (In Body, n.d.). Through the use of 
an electrode system, the In-Body 720 provides the following information for each individual: 







extracellular water, BMI, percent body fat, segmental lean analysis, and body composition 
history (In Body, n.d.). The present study evaluated BMI. 
Body Composition Monitor and Scale 
The Body Composition Monitor and Scale (Omron, n.d.) measures five fitness 
indicators: body fat, visceral fat, BMI, skeletal muscle, and body weight through the use of a 
bioelectrical impedance procedure (Omron, n.d.). The present study evaluated BMI.  
Handgrip Dynamometer 
A handgrip dynamometer is intended to measure the maximum isometric strength of 
the hand and the forearm. It is useful in the measurement and assessment of upper limb 
impairment; to determine the efficacy of different treatments for a range of disabilities; the 
evaluation of other impairments and disabilities including rheumatoid arthritis, stroke, 
muscular dystrophy, chronic fatigue syndrome, and developmental disabilities, the evaluation 
of an individual’s work capacity for individuals with hand and other work-related injuries; in 
determining one’s level of effort exerted; and as part of an overall fitness assessment (Innes, 
1999). The present study evaluated the average score on both dominant and non-dominant 
hands. 
Vertec Vertical Jump Instrument 
The Vertec vertical jump is intended to measure an individual’s jump height, which is 
measured in inches. It also measures an individual’s peak power. The Vertec vertical jump is 
an adjustable pole, which stands upright with multiple horizontal vanes at the top of the pole. 
The vanes are separated by a half-inch and are able to rotate when touched, which indicates 










The researcher obtained approval from the university’s Institutional Review Board 
(IRB) prior to the start of data collection. After consulting with the professors and instructors, 
announcements were made in each class regarding participation in this study. It was 
explained that those individuals who have a cardiac pacemaker, other implanted medical 
devices, or a medical condition that would make it difficult to participate were offered an 
alternative extra credit activity. Participants were informed that they would receive extra 
credit for their participation with approval from their instructor, with the amount of extra 
credit to be determined by each instructor. An alternative extra credit activity was offered by 
each instructor for those individuals who indicated that they were unable to or chose not to 
participate in the study. Potential participants were informed of the purpose of the present 
study. For those students that expressed interest in participating, they were instructed to 
complete the sign-up sheet for the time and date that they were able to complete the study 
and include their email address so that they would able to be contacted.  
 Participants were asked to arrive during their scheduled time in a designated 
classroom in the Kinesiology Department within the College of Education. When participants 
arrived during their sign-up time, they were given a questionnaire packet and consent form to 
complete. After reading the consent form, the researcher asked if participants had any 
questions, and then participants were instructed to sign and date the consent form. Written 
informed consent was obtained from each participant, and each participant received a copy of 
the consent form. Participants were reminded that their participation was voluntary and that 







the questionnaire packet it was determined that the participant has experienced a 
muscle/tendon strain and/or ligament sprain within the last month, those participants were 
requested to complete a separate study that would not include the need for physical 
performance.  
 For those participants that were able to complete the physical performance portion of 
the study, participants were escorted to a designated classroom in the kinesiology 
department. Once the participants had arrived and were seated, the researcher provided 
instructions on how to complete the second portion of the study. In order to pair 
questionnaire data with the data collected from the second portion of the study, identification 
numbers were used for each participant. Each number corresponded with the data collected 
from the questionnaires and the second portion of the study. The data and participant 
information was kept confidential.  
In-Body 720 Procedure 
Each participant was asked to stand on and grip onto the device in order to make 
contact with the electrodes located on the device. From the contact made with the device, 
data were generated and collected from each participant. A report of such data were printed 
for each participant.  
Body Composition Monitor and Scale Procedure 
Each participant was asked to stand on and grip onto the device in order to make 
contact with the electrodes located on the device. From the contact made, data were collected 









Handgrip Dynamometer Procedure 
The procedure to measure grip strength used the Jamar handgrip dynamometer. 
Participants were seated in a chair without an armrest, with their arm at a 90-degree angle. 
With first using their dominant hand, participants applied as much grip pressure as possible 
on the hand dynamometer. The same was done for each participant’s non-dominant hand. 
The test was repeated three times, per hand, after 25 seconds of rest following each trial. The 
average value (kg.) for each participant’s dominant and non-dominant hand was recorded and 
used to assess each participant’s performance.  
Vertical Jump Procedure 
Participants were asked to complete their reach height measurement, by walking 
forward with their dominant arm raised and walking through the vanes. They were then 
asked to complete two maximum jumps, using the Vertec vertical jump device. Participants 
began in a standing position and crouched before they jumped to reach maximum height 
using the Vertec vertical jump device. They were given two attempts at the maximum jump, 











 The purpose of this chapter is to present the results of the analyses of the relationships 
among sleep quality, sleep length, physical performance, fatigue, and body mass index. 
Descriptive statistics and correlations for the sample and study variables are presented first, 
followed by the results of tests for each hypothesis.  
Participants 
 A total of 169 participants were tested. The data were inspected and no data were 
determined to be missing. Therefore, there were 169 participants included in the final 
analyses. This sample included 77 (45.6%) males and 92 (54.4%) females. Participants self-
identified as White (72.8%), African American (18.3%), Asian American (1.2%), Hispanic 
(1.2%), Native American (1.8%), and Other (3.6%). Participants represented varying years in 
college, with 36.7% identifying as freshmen, 20.1% identifying as sophomores, 16.0% 
identifying as juniors, and 26.6% identifying as seniors. Ages ranged from 18 to 41 with a 
mean age of 20.31 (SD = 3.40). The mean GPA was 3.40 (SD = 0.48). 33.7% of participants 
indicated that they lived on campus and 65.7% of participants indicated living off-campus. A 
little over half of the participants (53.8%) indicated that they did not currently attend a gym 
or have a current gym membership. The reported average number of meals consumed per day 
was 3.5 (SD = 1.21). The average sleep length (M = 7.03) reported was within the 7-9 hour 
range that has been recommended by the National Sleep Foundation (2015). Of the sample, 






Reported sleep quality varied from previous research as 10.7% reported poor sleep quality. 
When evaluating the endorsement of the subscales, this sample rated the following subscales 
as their top four reasons, respectively, for choosing the foods that they eat: health, mood, 
convenience, and sensory appeal. 
 The means and standard deviations for sleep length (short, average, long), sleep 
quality (poor, average, good), grip strength, maximum jump, levels of fatigue (low, average, 
high), weight, and body mass index are provided in Table 1. Additionally, means and 
standard deviations for the nine subscales of the Food Choice Questionnaire are also 
provided in Table 1.  
Table 1  




       M 
 








      Poor  5.78 0.69 63 
      Average  7.59 0.63 96 
      Good  10.33 0.66 9 
Sleep Quality    
      Poor  89.05 13.40 41 
      Average  55.11 9.85 110 
      Good  29.08 6.24 18 
Fatigue    








      Average  







Average Grip Strength    
      Non-Dominant Hand  35.37 12.10 169 
      Dominant Hand  37.46 12.53 169 
Vertical Jump Height    17.47          9.25 169 
Weight  168.32        41.84 169 
Body Mass Index (BMI)    26.41          6.25 169 
Food Choice Questionnaire    
     Health  15.62 4.53 169 
     Mood  15.26 4.36 169 
     Convenience 14.59 3.16 169 
     Sensory Appeal 11.50 2.77 169 
     Natural Contents 6.35 2.40 169 
     Price 6.61 1.45 169 
     Weight Control 6.86 2.36 169 
     Familiarity 6.69 2.47 169 
     Ethical Concerns 4.58 1.91 169 
 
Note. N = 169 
 
 The sleep length variable was separated into three groups by using the recommended 
average number of hours (7-9) as the average length group, those below as the short length 










separated into three groups by using scores at the 33rd and 66th percentiles. Following this, 
participants in the short sleep length group (N = 63) had a mean of 5.78 (SD = 0.69) hours of 
sleep, participants in the average sleep length group (N = 96) had a mean of 7.59 (SD = 0.63) 
hours of sleep, and participants in the long sleep length group (N = 9) had a mean of 10.33 
(SD = 0.66) hours of sleep. After the sleep quality variable was trifurcated into three groups, 
participants in the good sleep quality group (N = 41) had a mean sleep quality score of 29.08 
(SD = 6.24), participants in the average sleep quality group (N = 110) had a mean sleep 
quality score of 55.11 (SD = 9.85), and participants in the poor sleep quality group (N = 18) 
had a mean sleep quality score of 89.05 (SD = 13.40). 
 After the fatigue variable was trifurcated into three groups, participants with low 
levels of fatigue (N = 22) had a mean score of 52.21 (SD = 2.40), participants with average 
levels of fatigue (N = 102) had a mean score of 59.98 (SD = 2.62), and participants with high 
levels of fatigue (N = 45) had a mean score of 67.86 (SD = 2.91). The mean grip strength 
score when using one’s non-dominant hand was 35.37 (SD = 12.10) and the mean grip 
strength score when using one’s dominant hand was 37.46 (SD = 12.53). The mean vertical 
jump height score was 17.47 inches (SD = 9.25). The sample’s mean body mass index was 
26.41 (SD = 6.25) and the mean weight was 168.32 (SD = 41.84). Mean scores of the 
subscales for the Food Choice Questionnaire were as follows: health M = 15.62 (SD = 4.53), 
mood M = 15.26 (SD = 4.37), convenience M =14.59 (SD = 3.16), sensory appeal M = 11.50 
(SD = 2.77), natural contents M = 6.35 (SD = 2.40), price M = 6.61 (SD = 1.45), weight 
control M = 6.86 (SD = 2.36), familiarity M = 6.69 (SD = 2.47), and ethical concerns M = 









Table 2    
Correlations for Study Variables     
 1 2 3 4 5 6 7 8 9 10 
Sleep Length - -.232** .084 -.036 -.021 .085 -.120 -.139 -.061 .012 
Sleep Quality - - -.425** -.079 -.061 -.125 .215** .062 .131 -.137 
Fatigue - - - .103 .122 .209** -.218** -.134 -.025 .440** 
Avg. Handgrip Dominant Hand - - - - .918** .420** .099 .364** -.266** .088 
Avg. Handgrip Non-Dominant Hand - - - - - .476** .057 .332** -.208** .125 
Vertical Jump Height - - - - - - -.195* .021 -.156* .088 
Body Mass Index - - - - - - - .647** .208** -.070 
Weight - - - - - - - - .015 .042 
Food Choice - - - - - - - - - .053 
Physical Activity - - - - - - - - - - 
 
Note. N = 169 










Data Analysis  
Hypothesis 1A 
Hypothesis 1A states that participants in the poor sleep quality group will have a 
higher mean body mass index (BMI) than participants who are in the self-reported average or 
good sleep quality. A one-way ANOVA was conducted to determine if there was a 
significant difference in body mass index (BMI) between the sleep quality groups (poor, 
average, and good). The independent variable was overall sleep quality as determined by the 
Adult Sleep Wake Scale (Fortunato et al., 2008), from which scores were divided into 
average sleep quality (n = 106), good sleep quality (n = 39), and poor sleep quality (n = 17). 
The dependent variable was body mass index (BMI), as evaluated by the In-Body 720. There 
were seven outliers, as assessed by the boxplot, which were removed from the analysis. Data 
were normally distributed for the good sleep quality and poor sleep quality groups, as 
assessed by Shapiro-Wilk test (p > .05). Although the average sleep quality group was 
determined to be unevenly distributed, the analysis was completed as such, noting that the 
one-way ANOVA is robust to deviations against normality (Lix et al.,1996). There was 
homogeneity of variances, as assessed by Levene’s test of homogeneity (p = .226). Body 
mass index (BMI) was significantly different between the sleep quality groups, F(2, 159) = 
3.471, p = .033. The w2, with a value of 0.28, indicates that sleep quality was responsible for 
28% of the variance in body mass index. Body mass index (BMI) increased from the good 
sleep quality group (M = 25.17, SD = 4.22), to the average sleep quality group (M = 25.72, 
SD = 4.93), to the poor sleep quality group (M = 28.78, SD = 5.91), in that order. Dunnett’s t 
post hoc analysis revealed that the difference between the average and the poor sleep quality 









as the difference between the good sleep quality group and the poor sleep quality group (-
3.61, 95% CI [-6.70, -.521], p = .020, d = 0.20) but no other group differences were 
statistically significant. Thus, Hypothesis 1A was partially supported. See Table 3 for 
ANOVA results. 
Hypothesis 1B 
Hypothesis 1B states that participants in the poor sleep quality group will perform 
poorer on the grip strength task than participants who experience self-reported good sleep 
quality. A one-way ANOVA was conducted to determine if there was a significant difference 
in grip strength scores (for both dominant and non-dominant hands) between the sleep 
quality groups (poor, average, and good). The independent variable was sleep quality as 
determined by the Adult Sleep Wake Scale (Fortunato et al., 2008), from which scores were 
divided into average sleep quality (n = 110), good sleep quality (n = 41), and poor sleep 
quality (n = 17). The dependent variable was grip strength score (both dominant and non-
dominant handgrip scores), as assessed by the Handgrip Dynamometer. There was one 
outlier, as assessed by the boxplot, which was removed.  
 For dominant handgrip scores, data were normally distributed for the poor sleep 
quality group, as assessed by Shapiro-Wilk test (p > .05). Although the average sleep quality 
and good sleep quality groups were unevenly distributed, the analysis was completed, noting 
that the one-way ANOVA is robust to deviations against normality (Lix et al.,1996). The 
assumption of homogeneity of variances was violated, as assessed by Levene's test for 
equality of variances (p = .002). As such, Welch’s ANOVA was used for interpretation as it 
can be used in the case of violation of the assumption of homogeneity of variances (Moder, 









groups, Welch’s F(2, 54.554) = 5.654, p = .006. The w2, with a value of 0.015, indicates that 
sleep quality was responsible for 15% of the variance in dominant hand grip scores. 
Dominant handgrip scores were different between the poor sleep quality group (M = 
31.80, SD = 6.44), the average sleep quality group (M = 37.46, SD = 12.73), and the good 
sleep quality group (M = 39.49, SD = 13.38). Games-Howell post hoc analysis revealed that 
the difference between the poor sleep quality group and good sleep quality group (7.68, 95% 
CI [1.40, 13.97]) was statistically significant (p = .013, d = 0.19), as well as the difference 
between the poor sleep quality group to average sleep quality group (5.66, 95% CI [0.84, 
10.48], p = .018, d = 0.14) but no other group differences were statistically significant. Thus, 
Hypothesis 1B was partially supported. 
 For non-dominant handgrip scores, data were normally distributed for the good sleep 
quality and poor sleep quality groups, as assessed by Shapiro-Wilk test (p > .05). Although 
the average sleep quality group was unevenly distributed, the analysis was completed with 
the one-way ANOVA because it is robust to deviations from normality (Lix, Keselman & 
Keselman, 1996). The assumption of homogeneity of variances was violated, as assessed by 
Levene's test for equality of variances (p = .005). As such, Welch’s ANOVA was used for 
interpretation as it can be used in the case of violation of the assumption of homogeneity of 
variances (Moder, 2007). Non-dominant handgrip scores were statistically significant for the 
three sleep quality groups, Welch’s F(2, 58.919) = 5.852, p = .005. The w2, with a value of 
0.012, indicates that sleep quality was responsible for 1.2% of the variance in non-dominant 
hand grip scores. Non-dominant handgrip scores were different from the poor sleep quality 
group (M = 30.12, SD = 5.65), the average sleep quality group (M = 35.38, SD = 12.64), and 









revealed that the difference between the poor sleep quality group to good sleep quality group 
(6.81, 95% CI [1.29, 12.33]) was statistically significant (p = .012, d = 0.22), as well as the 
increase from the poor sleep quality group to average sleep quality group (5.26, 95% CI 
[0.84, 9.68], p = .016, d = 0.17) but no other group differences were statistically significant. 
Thus, Hypothesis 1B was partially supported. See Table 3 for ANOVA results. 
Hypothesis 1C 
Hypothesis 1C states that participants in the poor sleep quality group will perform 
poorer on the vertical jump task than participants who experience self-reported good sleep 
quality. A one-way ANOVA was conducted to determine if there was a significant difference 
in vertical jump height scores between the sleep quality groups (poor, average, and good). 
The independent variable was overall sleep quality as determined by the Adult Sleep Wake 
Scale (Fortunato et al., 2008), from which scores were divided into average sleep quality (n = 
105), good sleep quality (n = 41), and poor sleep quality (n = 18). The dependent variable 
was vertical jump height. There were five outliers, as assessed by the boxplot, which were 
removed from the analysis. Data were normally distributed for the good sleep quality, 
average sleep quality, and poor sleep quality groups, as assessed by Shapiro-Wilk test (p > 
.05). There was homogeneity of variances, as assessed by Levene’s test of homogeneity (p = 
.559). Vertical jump height was significantly different among the sleep quality groups, F(2, 
161) = 6.46, p = .002. The w2, with a value of 0.062, indicates that sleep quality was 
responsible for 6.2% of the variance in vertical jump height scores. Vertical jump height 
scores were different from the poor sleep quality group (M = 15.56, SD = 4.88), to the 
average sleep quality group (M = 15.58, SD = 5.69), and the good sleep quality group (M = 









sleep quality to good sleep quality (3.72, 95% CI [.202, 7.248]) was statistically significant 
(p = .037, d = 0.16), but no other group differences were statistically significant. Thus, 
Hypothesis 1C was partially supported. See Table 3 for ANOVA results. 
 
Table 3 





   df 
     
     F 
 
      p 
 







Grip Strength    
      Dominant 2, 54.554 5.654 0.006* 
      Non-Dominant 2, 58.919 5.852 0.005* 
Vertical Jump Height 2, 161 6.46 0.002* 
 
Note. N = 169 
*p < .05 
 
Hypothesis 2A 
Hypothesis 2A states that participants in the short sleep length group will have a 
higher body mass index (BMI) than participants who experience average sleep length. A one-
way ANOVA tested for a significant difference in body mass index (BMI) among the sleep 
length groups (short, average, and long). The independent variable was sleep length as 
determined by responses on Item 5 of the Sleep Habits Inventory, which asks for individuals 
to report the average number of hours they sleep during the week. Scores were trifurcated 









The dependent variable was BMI, as evaluated by the In-Body 720. There were 10 outliers, 
as assessed by the boxplot., which were removed from the analysis. Data were normally 
distributed for the long sleep length group, as assessed by Shapiro-Wilk test (p > .05). 
Although the average sleep length and short sleep length groups were unevenly distributed, 
the analysis was completed, noting that the one-way ANOVA is robust to deviations against 
normality (Lix, Keselman & Keselman, 1996). The assumption of homogeneity of variances 
was violated, as assessed by Levene's test for equality of variances (p = .031). As such, 
Welch’s ANOVA was used. Body mass index (BMI) was significantly different among the 
sleep length groups, Welch’s F(2, 21.577) = 4.686, p = .020. The w2, with a value of 0.037, 
indicates that sleep length was responsible for 3.7 % of the variance in body mass index. 
Body mass index (BMI) was different from long sleep length group (M = 23.14, SD = 3.08), 
the average sleep length group (M = 25.07, SD = 4.30), and the short sleep length group (M = 
26.94, SD = 5.51. Games-Howell post hoc analysis revealed that the difference between the 
long sleep length group and short sleep length group (3.80, 95% CI [0.40, 7.20]) was 
statistically significant (p = .028, d = 0.40) but no other group differences were statistically 
significant. Thus, Hypothesis 2A was partially supported. See Table 4 for ANOVA results. 
Hypothesis 2B 
Hypothesis 2B states that participants in the short sleep length group will perform 
poorer on the grip strength task than participants who experience average sleep length. A 
one-way ANOVA tested for a significant difference in grip strength scores (dominant and 
non-dominant hands) between the sleep length groups (poor, average, and good). The 
independent variable was sleep length as determined by responses on Item 5 of the Sleep 









the week. Scores were divided into average sleep length (n = 88), long sleep length (n = 8), 
and short sleep length (n = 62). The dependent variable was grip strength score (both 
dominant and non-dominant handgrip scores), as evaluated by the Handgrip Dynamometer. 
There was one outlier, as assessed by the boxplot, which was removed.  
 For dominant handgrip scores, data were normally distributed for the long sleep 
length group, as assessed by Shapiro-Wilk test (p > .05). Although the short sleep length and 
average sleep length groups were unevenly distributed, the analysis was completed, noting 
that the one-way ANOVA is robust to deviations violations of normality (Lix et al.,1996). 
The assumption of homogeneity of variances was violated, as assessed by Levene's test for 
equality of variances (p = .006). As such, Welch’s ANOVA was used. Dominant handgrip 
scores were not statistically different for the three sleep length groups, Welch’s F(2, 22.218) 
= 1.913, p = .171. Thus, Hypothesis 2A was not supported.  
For non-dominant handgrip scores, data were normally distributed for the long sleep 
length group, as assessed by Shapiro-Wilk test (p > .05). Although the short sleep length and 
average sleep length groups were unevenly distributed, the analysis was completed as such 
noting that the one-way ANOVA is robust to deviations violations of normality (Lix, 
Keselman & Keselman, 1996). The assumption of homogeneity of variances was violated, as 
assessed by Levene's test for equality of variances (p = .011). As such, Welch’s ANOVA was 
used. Non-dominant handgrip scores were not statistically significant for the three sleep 
length groups, Welch’s F(2, 22.463) = 1.329, p = .285. Thus, Hypothesis 2B, again, was not 












Hypothesis 2C states that participants in the short sleep length group will perform 
poorer on the vertical jump task than participants who experience average sleep length. A 
one-way ANOVA tested for significant differences in vertical jump height scores between 
the sleep length groups (poor, average, and good). The independent variable was sleep length 
as determined by responses on Item 5 of the Sleep Habits Inventory. Scores were divided into 
average sleep length (n = 93), long sleep length (n = 9), and short sleep length (n = 62). The 
dependent variable was vertical jump height. There were four outliers, as assessed by the 
boxplot, which were removed. Data were normally distributed for the short sleep length and 
long sleep length groups, as assessed by Shapiro-Wilk test (p > .05). Although the average 
sleep length group was unevenly distributed, the analysis was completed for reasons noted 
previously. The assumption of homogeneity of variances was violated, as assessed by 
Levene's test for equality of variances (p = .001).  As such, Welch’s ANOVA was used. 
Vertical jump height scores were not statistically different among the three sleep length  
groups, Welch’s F(2, 20.549) = 0.326, p = .725. Thus, Hypothesis 2C was not supported. See 






















   df 
     
     F 
 
      p 
 







Grip Strength    
      Dominant 2, 22.218 1.913 0.171 
      Non-Dominant 2, 22.463 1.329 0.285 
Vertical Jump Height 2, 20.549 0.326 0.725 
 




Hypothesis 3A states that participants who report high levels of fatigue will exhibit 
lower performance on the grip strength task than participants who report average levels of 
fatigue. A linear regression was run to assess the relationship between level of fatigue and 
grip strength. To assess linearity a scatterplot of grip strength against level of fatigue, with a 
superimposed regression line, was plotted. Visual inspection of these two plots indicated a 
linear relationship between the variables. There was homoscedasticity and normality of the 
residuals. Level of fatigue did not significantly predict dominant hand grip strength 
scores, F(1, 167) = 1.80, p = .181. Similarly, level of fatigue did not significantly predict 
non-dominant hand grip strength scores, F(1, 167) = 2.529, p = .114. Thus, Hypothesis 3A 











Hypothesis 3B states that participants with high levels of fatigue will exhibit lower 
performance on the vertical jump task when compared to participants who report average 
levels of fatigue. A linear regression assessed the relationship between level of fatigue and 
vertical jump height. To assess linearity a scatterplot of level of fatigue against vertical jump 
height, with superimposed regression line, was plotted. Visual inspection of these two plots 
indicated a linear relationship between the variables. There was homoscedasticity and 
normality of the residuals. Level of fatigue did significantly predict vertical jump height, F(1, 
167) = 7.605, p = .006 and level of fatigue accounted for 4.4% of the explained variability in 
performance on the vertical jump task. Thus, Hypothesis 3B was supported. See Tables 5 and 
8 for means, standard deviations, correlations, and linear regression results. 
Hypothesis 3C 
Hypothesis 3C states that participants with high levels of fatigue will exhibit a higher 
BMI when compared to participants who report average levels of fatigue. A linear regression 
assessed the relationship between level of fatigue and BMI. To assess linearity a scatterplot 
of level of fatigue against BMI, with superimposed regression line, was plotted. Visual 
inspection of these two plots indicated a linear relationship between the variables. There was 
homoscedasticity and normality of the residuals. Level of fatigue did significantly predict 
BMI, F(1, 167) = 8.356, p = .004 and level of fatigue accounted for 4.8% of the explained 
variability in BMI . Thus, Hypothesis 3C was supported. See Tables 5 and 9 for means, 












Zero Order Correlations, Means, and Standard Deviations among Overall Scale Scores    





Linear Regression Analysis: Predictors of Dominant Hand Grip Strength  
 








 1 2 3 4 5 M SD 
1. Average Dominant Hand Grip 
Strength 
- .918** .420** .099 .103 37.46 12.53 
2. Average Non-Dominant Hand Grip 
Strength 
- - .476** .057 .122 35.37 12.10 
3. Vertical Jump Height - - - -.195* .209** 17.47 9.25 
4. Body Mass Index - - - - -.218** 26.41 6.25 
5. Fatigue - - - - - 67.18 12.92 
Variable B SE β         T p 95% CI Lower, Upper 










Linear Regression Analysis: Predictors of Non-Dominant Hand Grip Strength 
Note: N = 169, R squared = .015. CI = Confidence Interval 
 
Table 8 
Linear Regression Analysis: Predictors of Vertical Jump Height 
Note: N = 169, R squared = .044. CI = Confidence Interval 
 
Table 9 
Linear Regression Analysis: Predictors of Body Mass Index 
Note: N = 169, R squared = .048. CI = Confidence Interval 
 
Hypothesis 4 
Hypothesis 4 states that physical activity will moderate the relationship between sleep 
quality and physical performance (vertical jump and grip strength), such that the relationship 
Variable B SE β         T p 95% CI Lower, Upper 
Fatigue .114 .072 .122 1.590 .114 -.028, .256 
Variable B SE β         T p 95% CI Lower, Upper 
Fatigue .149 .054 .209 2.758 .006 .042, .256 
Variable B SE β         T p 95% CI Lower, Upper 









between physical performance and sleep quality will be stronger. This hypothesis was tested 
using a hierarchical regression, in which sleep quality was the predictor variable, physical 
activity was the moderator variable, and physical performance (vertical jump height and grip 
strength) was the criterion variable. Moderation was determined if the results of the 
regression indicated a significant interaction effect between physical activity and physical 
performance.  
 For vertical jump height, a hierarchical regression was conducted to determine 
whether physical activity moderated the relationship between sleep quality and vertical jump 
height. Prior to testing the hypothesis, the predictor and moderator variables were 
standardized in order to reduce problems associated with multicollinearity (Aiken & West, 
1991; Frazier et al., 2004). The interaction term was then created by taking the product of the 
standardized independent variable and the standardized moderator variable. Preliminary 
exploratory analysis indicated that there was no problematic multicollinearity (e.g., the 
largest variance inflation factor was 1.01) and that the assumptions of linearity, independence 
of errors, homoscedasticity, and residual normality were met. Results indicated there were no 
outliers. After ascertaining that the data met the assumptions of multiple regression, a 
hierarchical regression analysis was conducted to examine the moderation hypothesis. Sleep 
quality and physical activity were entered in Step 1; the physical activity X sleep quality 
interaction was entered in step 2. The results of the hierarchical regression analysis are 
presented in Table 8. Physical activity did not moderate the relationship between sleep 
quality and vertical jump height, as evidenced by an increase in total variation explained of 
1.11%, which was not statistically significant (F(1, 165) = 1.882, p = .172). Thus, Hypothesis 













Hierarchical Multiple Regression: Physical Activity as a Moderator of the Sleep Quality – 
Physical Performance (Vertical Jump Height) Relationship  
 
Note. N = 169 
 
For dominant hand grip strength, a hierarchical regression was conducted to 
determine whether physical activity moderated the relationship between sleep quality and 
dominant hand grip strength. Prior to testing the hypothesis, the predictor and moderator 
variables were standardized in order to reduce problems associated with multicollinearity 
(Aiken & West, 1991; Frazier et al., 2004). The interaction term was then created by taking 
the product of the standardized independent variable and the standardized moderator 
variable. Preliminary exploratory analysis indicated that there was no problematic 
multicollinearity (e.g., the largest variance inflation factor was 1.01), and that the 
assumptions of linearity, independence of errors, homoscedasticity, and residual normality 
were met. Results indicated there were no outliers. After ascertaining that the data met the 
assumptions of multiple regression, a hierarchical regression analysis was conducted to 
     Variable R2 ΔR2 B SE β t p 
95% CI Lower, 
Upper 
Step 1 .024 .012       
  Physical Activity   .561 .436 .100 1.286 .200 -.300, 1.421 
  Sleep Quality   -.591 .437 -.105 -1.356 .177 -1.451, .269 
Step 2 
 .035 .017       
  Sleep Quality X    









examine the moderation hypothesis. Sleep quality and physical activity were entered in Step 
1; the physical activity X sleep quality interaction was entered in step 2. The results of the 
hierarchical regression analysis are presented in Table 9. Physical activity did not moderate 
the relationship between sleep quality and dominant hand grip strength, F(1, 165) = .009, p = 





Hierarchical Multiple Regression: Physical Activity as a Moderator of the Sleep Quality – 
Physical Performance (Dominant Hand Grip Strength) Relationship  
 
Note. N = 169 
 
 
 For non-dominant hand grip strength, a hierarchical regression was conducted to 
determine whether physical activity moderated the relationship between sleep quality and 
non-dominant hand grip strength. Prior to testing the hypothesis, the predictor and moderator 
variables were standardized in order to reduce problems associated with multicollinearity 
(Aiken & West, 1991; Frazier et al., 2004). The interaction term was then created by taking 
     Variable R2 ΔR2 B SE β t p 
95% CI Lower, 
Upper 
Step 1 .012 .000       
  Physical Activity   .983 .976 .078 1.007 .315 -.944, 2.909 
  Sleep Quality   -.852 .976 -.068 -.873 .384 -2.779, 1.074 
Step 2 
 .012 -.006       
  Sleep Quality X    









the product of the standardized independent variable and the standardized moderator 
variable. Preliminary exploratory analysis indicated that there was no problematic 
multicollinearity (e.g., the largest variance inflation factor was 1.01), and that the 
assumptions of linearity, independence of errors, homoscedasticity, and residual normality 
were met. Results indicated there were no outliers. After ascertaining that the data met the 
assumptions of multiple regression, a hierarchical regression analysis was conducted to 
examine the moderation hypothesis. Sleep quality and physical activity were entered in Step 
1; the physical activity X sleep quality interaction was entered in step 2. The results of the 
hierarchical regression analysis are presented in Table 10. Physical activity did not moderate 
the relationship between sleep quality and non-dominant hand grip strength, as evidenced by 
an increase in total variation explained of 0.2%, which was not statistically significant (F(1, 
165) = .296, p = .587). Thus, Hypothesis 4, again, was not supported. See Table 12 for the 





















Hierarchical Multiple Regression: Physical Activity as a Moderator of the Sleep Quality – 
Physical Performance (Non-Dominant Hand Grip Strength) Relationship  
 
Note. N = 169 
  
Hypothesis 5 
Hypothesis 5 states that physical activity will moderate the relationship between sleep 
length and physical performance (vertical jump and grip strength), such that the relationship 
between physical performance and sleep length will be stronger. Again, this will be tested 
using a hierarchical regression, in which sleep length was the predictor variable, physical 
activity was the moderator variable, and physical performance (vertical jump height and grip 
strength) was the criterion variable. Moderation was determined if results of the regression 
indicate a significant interaction effect between sleep length and physical performance. 
 For vertical jump height, a hierarchical regression was conducted to determine 
whether physical activity moderated the relationship between sleep length and vertical jump 
height. As before, the predictor and moderator variables were standardized. The interaction 
term was then created by taking the product of the standardized independent variable and the 
     Variable R2 ΔR2 B SE β t p 95% CI Lower, 
Upper 
Step 1 .018 .006       
  Physical Activity   1.437 .940 .119 1.530 .128 -.417, 3.292 
  Sleep Quality   -.544 .940 -.045 -.579 .563 -2.399, 1.311 
Step 2 
 .019 .002       
  Sleep Quality X    
  Physical Activity 









standardized moderator variable. Preliminary exploratory analysis indicated that there was no 
problematic multicollinearity (e.g., the largest variance inflation factor was 1.001), and that 
the assumptions of linearity, independence of errors, homoscedasticity, and residual 
normality were met. Results indicated there were no outliers. Next, a hierarchical regression 
analysis was conducted to examine the moderation hypothesis. Sleep length and physical 
activity were entered in Step 1; the physical activity X sleep length interaction was entered in 




Hierarchical Multiple Regression: Physical Activity as a Moderator of the Sleep Length – 
Physical Performance (Vertical Jump Height) Relationship  
 
Note. N = 169 
 
Physical activity did not moderate the relationship between sleep length and vertical jump 
height, as evidenced by an increase in total variation explained of 0.1%, which was not 
statistically significant (F(1, 164) = .090, p = .765). Thus, Hypothesis 5 was not supported. 
     Variable R2 ΔR2 B SE β t p 
95% CI Lower, 
Upper 
Step 1 .017 .005       
  Physical Activity   .968 .672 .111 1.441 .152 -.359, 2.296 
  Sleep Length   -.624 .674 -.071 -.926 .356 -1.954, .706 
Step 2 
 .018 .000       
  Sleep Length X    
  Physical Activity 









 For dominant hand grip strength, a hierarchical regression was conducted to 
determine whether physical activity moderated the relationship between sleep length and 
dominant hand grip strength. The predictor and moderator variables were, again, 
standardized. The interaction term was then created by taking the product of the standardized 
independent variable and the standardized moderator variable. Preliminary exploratory 
analysis indicated that there was no problematic multicollinearity (e.g., the largest variance 
inflation factor was 1.01), and that the assumptions of linearity, independence of errors, 
homoscedasticity, and residual normality were met. Results indicated there were no outliers. 
Consequently, a hierarchical regression analysis was conducted to examine the moderation 
hypothesis. Sleep length and physical activity were entered in Step 1; the physical activity X 
sleep length interaction was entered in step 2. The results of the hierarchical regression 




Hierarchical Multiple Regression: Physical Activity as a Moderator of the Sleep Length – 
Physical Performance (Dominant Hand Grip Strength) Relationship  
 
Note. N = 169 
     Variable R2 ΔR2 B SE β t p 
95% CI Lower, 
Upper 
Step 1 .009 -.003       
  Physical Activity   1.125 .972 .090 1.158 .249 -.793, 3.043 
  Sleep Length   -.463 .973 -.037 -.476 .635 -2.385, 1.459 
Step 2 
 .009 -.009       
  Sleep Length X    










Physical activity did not moderate the relationship between sleep length and dominant hand 
grip strength, F(1, 164) = .000, p = .989. Thus, Hypothesis 5 was not supported. 
For non-dominant hand grip strength, a hierarchical regression was conducted to 
determine whether physical activity moderated the relationship between sleep length and 
non-dominant hand grip strength. The predictor and moderator variables were standardized. 
The interaction term was then created by taking the product of the standardized independent 
variable and the standardized moderator variable. Preliminary exploratory analysis indicated 
that there was no problematic multicollinearity (e.g., the largest variance inflation factor was 
1.01), and that the assumptions of linearity, independence of errors, homoscedasticity, and 
residual normality were met. Results indicated there were no outliers. As a result, a 
hierarchical regression analysis was conducted to examine the moderation hypothesis. Sleep 
length and physical activity were entered in Step 1; the physical activity X sleep length 
interaction was entered in step 2. The results of the hierarchical regression analysis are 



























Hierarchical Multiple Regression: Physical Activity as a Moderator of the Sleep Length – 
Physical Performance (Non-Dominant Hand Grip Strength) Relationship  
 
Note. N = 169 
 
Physical activity did not moderate the relationship between sleep length and non-
dominant hand grip strength, F(1, 165) = .042, p = .839. Thus, again, Hypothesis 5 was not 
supported.  
Hypothesis 6 
Hypothesis 6 states that dietary choice will moderate the relationship between body 
mass index (BMI) and sleep quality, such that the relationship between body mass index and 
sleep quality will be stronger. This hypothesis was tested using a hierarchical regression, in 
which body mass index was the predictor variable, dietary choice was the moderator 
variable, and sleep quality was the criterion variable. Moderation was determined if results of 
the regression indicate a significant interaction effect between dietary choice and body mass 
index.  
     Variable R2 ΔR2 B SE β t p 
95% CI Lower, 
Upper 
Step 1 .017 .005       
  Physical Activity   1.546 .934 .128 1.656 .100 -.297, 3.390 
  Sleep Length   -.277 .936 -.023 -.296 .768 -2.124, 1.571 
Step 2 
 .017 -.001       
  Sleep Length X    









 A hierarchical regression was conducted to determine whether dietary choice 
moderated the relationship between body mass index (BMI) and sleep quality. The predictor 
and moderator variables were standardized. The interaction term was then created by taking 
the product of the standardized independent variable and the standardized moderator 
variable. Preliminary exploratory analysis indicated that there was no problematic 
multicollinearity (e.g., the largest variance inflation factor was 1.062), and that the 
assumptions of linearity, independence of errors, homoscedasticity, and residual normality 
were met. There were no outliers. Consequently, a hierarchical regression analysis was 
conducted to examine the moderation hypothesis. Body mass index and dietary choice were 
entered in Step 1; the dietary choice X body mass index interaction was entered in step 2. 
The results of the hierarchical regression analysis are presented in Table 16. 
 
Table 16 
Hierarchical Multiple Regression: Dietary Choice as a Moderator of the Body Mass Index – 
Sleep Quality Relationship  
 
Note. N = 169 
 
     Variable R2 ΔR2 B SE β t p 
95% CI Lower, 
Upper 
Step 1 .054 .042       
  Dietary Choice   1.737 1.489 .090 1.167 .245 -1.202, 4.676 
  Body Mass Index   3.777 1.489 .196 2.537 .012 .838, 6.716 
Step 2 
 .063 .046       
  Dietary Choice X  
  Body Mass Index 









 Dietary choice did not moderate the relationship between body mass index and sleep quality, 
as evidenced by an increase in total variation explained of 4.6%, which was not statistically 
significant (F(1, 165) = 1.67, p = .198). Thus, Hypothesis 6 was not supported.  
Hypothesis 7 
Hypothesis 7 states that dietary choice will moderate the relationship between BMI 
and sleep length, such that the relationship between body mass index and sleep length will be 
stronger, which was tested using a hierarchical regression, in which body mass index was the 
predictor variable, dietary choice was the moderator variable, and sleep length was the 
criterion variable.  
 A hierarchical regression was conducted to determine whether dietary choice 
moderated the relationship between body mass index (BMI) and sleep length. The predictor 
and moderator variables were standardized. The interaction term was then created by taking 
the product of the standardized independent variable and the standardized moderator 
variable. Preliminary exploratory analysis indicated that there was no problematic 
multicollinearity (e.g., the largest variance inflation factor was 1.062), and that the 
assumptions of linearity, independence of errors, homoscedasticity, and residual normality 
were met. Results indicated there were no outliers. As a result, a hierarchical regression 
analysis was conducted to examine the moderation hypothesis. Body mass index and dietary 
choice were entered in Step 1; the dietary choice X body mass index interaction was entered 

















Hierarchical Multiple Regression: Dietary Choice as a Moderator of the Body Mass Index – 
Sleep Length Relationship  
 
Note. N = 169 
 
Dietary choice did not moderate the relationship between body mass index and sleep length, 
as evidenced by an increase in total variation explained of .04%, which was not statistically 
significant (F(1, 164) = 1.066, p = .303). Thus, Hypothesis 7 was not supported. 
Hypothesis 8 
Hypothesis 8 states that BMI will moderate the relationship between sleep quality and 
physical performance (vertical jump and grip strength), such that the relationship between 
physical performance and sleep quality will be stronger. This hypothesis was tested using a 
hierarchical regression, in which physical performance was the predictor variable, body mass 
index was the moderator variable, and sleep quality was the criterion variable. 
 For vertical jump height, a hierarchical regression was conducted to determine 
whether body mass index moderated the relationship between sleep quality and vertical jump 
height. Again, the predictor and moderator variables were standardized. The interaction term 
     Variable R2 ΔR2 B SE β t p 
95% CI Lower, 
Upper 
Step 1 .016 .004       
  Dietary Choice   -.054 .113 -.038 -.479 .633 -.278, .169 
  Body Mass Index   -.159 .112 -.112 -1.419 .158 -.379, .062 
Step 2 
 .022 .004       
  Dietary Choice X  









was then created as before. Preliminary exploratory analysis indicated that there was no 
problematic multicollinearity (e.g., the largest variance inflation factor was 1.138), and that 
the assumptions of linearity, independence of errors, homoscedasticity, and residual 
normality were met. Results indicated there were no outliers. Consequently, a hierarchical 
regression analysis was conducted. Body mass index and sleep quality were entered in Step 
1; sleep quality X body mass index interaction was entered in step 2. The results are 




Hierarchical Multiple Regression: Body Mass Index as a Moderator of the Sleep Quality – 
Physical Performance (Vertical Jump Height) Relationship  
 
Note. N = 169 
 
Body mass index did not moderate the relationship between sleep quality and vertical jump 
height, as evidenced by an increase in total variation explained of 2.9%, which was not 
statistically significant (F(1, 165) = .213, p = .645). Thus, Hypothesis 8 was not supported.  
     Variable R2 ΔR2 B SE β t p 
95% CI Lower, 
Upper 
Step 1 .045 .034       
  Body Mass Index   -1.634 .718 -.087 -2.274 .024 -3.052, -.216 
  Sleep Quality   -.802 .718 -.087 -1.116 .266 -2.220, .617 
Step 2 
 .046 .029       
  Sleep Quality X    
  Body Mass Index 









 For dominant hand grip strength, a hierarchical regression was conducted to 
determine whether body mass index moderated the relationship between sleep quality and 
dominant hand grip strength. The interaction term was then created by taking the product of 
the standardized independent variable and the standardized moderator variable. Preliminary 
exploratory analysis indicated that there was no problematic multicollinearity (e.g., the 
largest variance inflation factor was 1.138), and that the assumptions of linearity, 
independence of errors, homoscedasticity, and residual normality were met. Results indicated 
there were no outliers. Consequently, a hierarchical regression analysis was conducted to 
examine the moderation hypothesis. Body mass index and sleep quality were entered in Step 
1; sleep quality X body mass index interaction was entered in step 2. The results of the 




Hierarchical Multiple Regression: Body Mass Index as a Moderator of the Sleep Quality – 
Physical Performance (Dominant Hand Grip Strength) Relationship  
 
Note. N = 169 
 
     Variable R2 ΔR2 B SE β t p 
95% CI Lower, 
Upper 
Step 1 .020 .008       
  Body Mass Index   1.517 .986 .121 1.539 .126 -.429, 3.464 
  Sleep Quality   -1.312 .986 -.105 -1.331 .185 -3.258, .634 
Step 2 
 .023 .005       
  Sleep Quality X    
  Body Mass Index 









Body mass index did not moderate the relationship between sleep quality and dominant hand 
grip strength, F(1, 165) = .430, p = .513. Thus, again, Hypothesis 8 was not supported.  
 For non-dominant hand grip strength, a hierarchical regression was conducted to 
determine whether body mass index moderated the relationship between sleep quality and 
non-dominant hand grip strength. The interaction term was then created by taking the product 
of the standardized independent variable and the standardized moderator variable. There was 
no problematic multicollinearity (e.g., the largest variance inflation factor was 1.138), and 
that the assumptions of linearity, independence of errors, homoscedasticity, and residual 
normality were met. Results indicated there were no outliers. A hierarchical regression 
analysis was conducted to examine the moderation hypothesis. Body mass index and sleep 
quality were entered in Step 1; sleep quality X body mass index interaction was entered in 






















Hierarchical Multiple Regression: Body Mass Index as a Moderator of the Sleep Quality – 
Physical Performance (Non-Dominant Hand Grip Strength) Relationship  
 
Note. N = 169 
 
Body mass index did not moderate the relationship between sleep quality and non-dominant 
hand grip strength, F(1, 165) = .722, p = .397. Thus, Hypothesis 8 was not supported.  
Hypothesis 9 
Hypothesis 9 states that body mass index (BMI) will moderate the relationship 
between physical performance (for both vertical jump and grip strength) and sleep length, 
such that the relationship between physical performance and sleep length will be stronger.  
 For vertical jump height, a hierarchical regression was conducted to determine 
whether body mass index moderated the relationship between sleep length and vertical jump 
height. The interaction term was then created by taking the product of the standardized 
independent variable and the standardized moderator variable. There was no problematic 
multicollinearity (e.g., the largest variance inflation factor was 1.040), and that the 
assumptions of linearity, independence of errors, homoscedasticity, and residual normality 
     Variable R2 ΔR2 B SE β t p 
95% CI Lower, 
Upper 
Step 1 .009 -.003       
  Body Mass Index   .893 .957 .074 .933 .352 -.997, 2.782 
  Sleep Quality   -.932 .957 -.077 -.974 .331 -2.822, .957 
Step 2 
 .013 -.005       
  Sleep Quality X    









were met. Results indicated there were no outliers. A hierarchical regression analysis was 
conducted to examine the moderation hypothesis. Body mass index and sleep length were 
entered in Step 1; sleep length X body mass index interaction was entered in step 2. The 




Hierarchical Multiple Regression: Body Mass Index as a Moderator of the Sleep Length – 
Physical Performance (Vertical Jump Height) Relationship  
 
Note. N = 169 
 
 
Body mass index did not moderate the relationship between sleep length and vertical jump 
height, as evidenced by an increase in total variation explained of 3.2%, which was not 
statistically significant (F(1, 164) = 1.383, p = .241). Thus, Hypothesis 9 was not supported. 
 For dominant hand grip strength, a hierarchical regression was conducted to 
determine whether body mass index moderated the relationship between sleep length and 
dominant hand grip strength. The interaction term was then created as above. There was no 
     Variable R2 ΔR2 B SE β t p 
95% CI Lower, 
Upper 
Step 1 .042 .030       
  Body Mass Index   -1.73 .710 -.187 -2.438 .016 -3.133, -.329 
  Sleep Length   .577 .712 .062 .810 .419 -.829, 1.983 
Step 2 
 .050 .032       
  Sleep Length X    









problematic multicollinearity (e.g., the largest variance inflation factor was 1.040), and the 
assumptions of linearity, independence of errors, homoscedasticity, and residual normality 
were met. Results indicated there were no outliers. A hierarchical regression analysis was 
conducted to examine the moderation hypothesis. Body mass index and sleep length were 
entered in Step 1; sleep length X body mass index interaction was entered in step 2. The 




Hierarchical Multiple Regression: Body Mass Index as a Moderator of the Sleep Length – 
Physical Performance (Dominant Hand Grip Strength) Relationship  
 
Note. N = 169 
 
Body mass index did not moderate the relationship between sleep length and dominant hand 
grip strength, F(1, 164) = .012, p = .911, failing to support Hypothesis 9. 
 For non-dominant hand grip strength, a hierarchical regression was conducted to 
determine whether body mass index moderated the relationship between sleep length and 
non-dominant hand grip strength. The interaction term was then created as above. 
     Variable R2 ΔR2 B SE β t p 95% CI Lower, 
Upper 
Step 1 .010 -.002       
  Body Mass Index   1.211 .977 .097 1.239 .217 -.719, 3.140 
  Sleep Length   -.304 .980 -.024 -.310 .757 -2.239, 1.631 
Step 2 
 .011 -.008       
  Sleep Length X    









Preliminary exploratory analysis indicated that there was no problematic multicollinearity 
(e.g., the largest variance inflation factor was 1.138), and that the assumptions of linearity, 
independence of errors, homoscedasticity, and residual normality were met. There were no 
outliers. A hierarchical regression analysis was conducted to examine the moderation 
hypothesis. Body mass index and sleep length were entered in Step 1; sleep length X body 
mass index interaction was entered in step 2. The results of the hierarchical regression 




Hierarchical Multiple Regression: Body Mass Index as a Moderator of the Sleep Length – 
Physical Performance (Non-Dominant Hand Grip Strength) Relationship  
 
Note. N = 169 
 
Body mass index did not moderate the relationship between sleep length and non-dominant 
hand grip strength, F(1, 164) = .092, p = .763, failing to support Hypothesis 9.
     Variable R2 ΔR2 B SE β t p 
95% CI Lower, 
Upper 
Step 1 .004 -.008       
  Body Mass Index   .688 .946 .057 .728 .468 -1.179, 2.556 
  Sleep Length   -.175 .949 -.014 -.185 .854 -2.048, 1.698 
Step 2 
 .004 -.014       
  Sleep Length X    
  Body Mass Index 













This section discusses the results of the study as well as implications and suggestions 
for future research. 
Results Overview 
 The purpose of the present study was to investigate the role dietary choice plays 
between two relationships for college students: sleep and body mass index and sleep and 
physical performance. The main variables were sleep length, sleep quality, dietary choice, 
body mass index, and physical performance as assessed by two separate measures. The 
average sleep length (M = 7.03) reported among this sample of college students was within 
the 7-9 hour range that has been recommended by the National Sleep Foundation (2015). Of 
the sample, 37.3% indicated sleeping for 6.5 hours or less while 56.8% indicated sleeping for 
7 to 9 hours. Such findings are similar to those found by Lund and colleagues (2010), who 
noted that 25% of their sample indicated sleeping less than 6.5 hours per night. The reported 
sleep quality of this sample of college students did vary from previous research. A smaller 
portion (10.7%) of the sample reported poor sleep quality. The data for this study were 
collected during two different time frames (middle to end of a Winter quarter and the 
beginning to middle of a Spring quarter). It is possible that the time in the quarter/time of the 
year impacted overall sleep quality scores. This may be reflective of a variance in classwork 
and exams that occurs over the course of a quarter. Such results may indicate sleep quality 









It would be productive to replicate this study at different times in a quarter or during specific 
quarters in the year to see if the time of year could be a considerable factor in sleep quality.  
 As expected, sleep length and sleep quality were found to be significantly related to 
one another. More specifically, it was found that the two were negatively correlated, 
indicating that as sleep length increases, sleep quality decreases. Sleep quality was 
significantly related to body mass index. This relationship was positively correlated, 
indicating that as sleep quality scores increase (meaning poorer sleep quality), body mass 
index increases as well. These results indicate that greater body mass index is likely creating 
poorer sleep quality. Level of fatigue was significantly related to physical activity. Physical 
activity and level of fatigue were negatively correlated, indicating that, as level of fatigue 
increases, there is a decrease in participation in physical activity. Out of the two performance 
measures (handgrip and vertical jump), body mass index was significantly negatively 
correlated to vertical jump height, indicating that with an increase in body mass index, there 
is also a decrease in performance in relation to vertical jump. 
Hypothesis 1A, 1B, and 1C  
Hypothesis 1A states that participants in the poor sleep quality group will have a 
higher mean body mass index (BMI) than participants who experience self-reported average 
or good sleep quality. It was expected that participants in the poor sleep quality group would 
have a higher body mass index than participants who reported average or good sleep quality. 
Results of the one-way ANOVA supported this hypothesis, which is consistent with previous 
research. Such results indicate that college students who experience poorer sleep quality are 










 Hypothesis 1B states that participants in the poor sleep quality group will perform 
poorer on the grip strength task than participants who experience self-reported good sleep 
quality. It was expected that participants in the poor sleep quality group would have a poorer 
performance on the grip strength task than participants who reported good sleep quality. 
Results of the one-way ANOVA supported this hypothesis for both dominant and non-
dominant handgrip scores. Hypothesis 1C states that participants in the poor sleep quality 
group will perform poorer on the vertical jump task than participants who experience self-
reported good sleep quality. It was expected that participants in the poor sleep quality would 
have a poorer performance on the vertical jump task compared to those participants who 
reported good sleep quality. Results of the one-way ANOVA supported this hypothesis. 
Although different physical performance tasks were used in this present study, results were 
similar to those found in previous research (Lee & Lin, 2007; Patrick et al., 2017). These 
results are suggestive of the negative impact poor sleep quality can have on physical 
performance, meaning that poorer sleep quality can decrease one’s ability to perform 
adequately.  
Hypothesis 2A, 2B, and 2C 
Hypothesis 2A states that participants in the short sleep length group will have a 
higher body mass index (BMI) than participants who experience average sleep length. It was 
expected that participants in the short sleep length group would have a higher body mass 
index then participants who reported average sleep length. Results of the one-way ANOVA 
supported this hypothesis. As expected, those participants in the short sleep length group had 
a higher mean body mass index than both the good and average sleep length groups, with the 









research findings, as it has been observed that sleep length is a significant predictor of weight 
change in college students (Roane et al., 2015). 
 Hypothesis 2B states that participants in the short sleep length group will perform 
poorer on the grip strength task than participants who experience average sleep length. It was 
expected that participants in the short sleep length group would have a poorer performance 
on the grip strength task than participants in the average sleep length group. Results of the 
one-way ANOVA did not support this hypothesis. Hypothesis 2C states that participants in 
the short sleep length group will perform poorer on the vertical jump task than participants 
who experience average sleep length. It was expected that participants in the short sleep 
length group would have poorer performance on the vertical jump task than participants in 
the average sleep length group. Results of the one-way ANOVA did not support this 
hypothesis. 
 There are a few possible explanations for the lack of results found for both 
Hypothesis 2B and Hypothesis 2C. The number of participants in the study as a whole 
limited the number of participants possible in each of the sleep length groups, creating low 
power. As reflected by the assumptions summarized earlier for each analysis, it is apparent 
that the three groups were not evenly distributed. Additionally, the lack of significant mean 
differences across the three groups may have been a result of the uneven distribution. The 
uneven distribution may have been a result of the smaller number of participants in the study. 
It should be noted that even with an increase in number of participants, there might not have 
been a change in distribution in regard to the three sleep length groups. Although this sample 
reflected similar sleep lengths as seen in previous studies (Buboltz et al., 2009; Lund et al., 









a significant impact on physical performance. This may have impacted the distribution of 
reported sleep length across the three sleep length groups. Also, for consideration, sleep 
length may not be as impactful when it comes to physical performance as believed. College 
students may be more adapted to perform even when having slept less than ideal hours of 
sleep the night prior. It is possible that the tasks performed (handgrip task and vertical jump 
height task) were not sufficiently physically-demanding to participants in this sample. 
Although there is no evidence to support this claim, it is one of consideration. Of additional 
consideration would be the time spent completing the physical performance tasks, as tired 
individuals may have been able to adapt their performance for such short periods of 
performance. Also, the sample size used in the present study may have been too small.  
Hypothesis 3A, 3B, and 3 C 
Hypothesis 3A states that participants who report high levels of fatigue will exhibit 
lower performance on the grip strength task than participants who reported average levels of 
fatigue. It was expected that level of fatigue would have an impact on grip strength task 
performance. Results of the linear regression did not support this hypothesis. Hypothesis 3B 
states that participants with high levels of fatigue will exhibit poorer performance on the 
vertical jump task compared to participants who report average levels of fatigue. It was 
expected that level of fatigue would have an impact on vertical jump height performance. 
Results of the linear regression did support this hypothesis. Hypothesis 3C states that 
participants with high levels of fatigue will exhibit a higher BMI when compared to 
participants who report average levels of fatigue. It was expected that level of fatigue would 









 There are a few possible explanations for the results for both Hypothesis 3A and 
Hypothesis 3B. Level of fatigue may not have a significant enough impact on simple tasks 
such as the handgrip task but rather a greater impact on tasks requiring more physical 
exertion such as vertical jump height. It is also possible that the grip strength task was not 
sufficiently physically-demanding to participants to allow for level of fatigue to have an 
impact. Although there is no evidence to support this claim, it is one of consideration. 
Additionally, level of fatigue may only impact certain aspects of physical performance. 
College students may be more adapted to perform even when feeling fatigued, as they are 
typically required to complete multiple tasks in a given day and are young in age. Also, for 
consideration, the level of fatigue reported by this sample of college students may not have 
been significant enough to have an impact on their performance on both of the physical 
performance measures used in this study. Additionally, the sample size used in the present 
study should be of consideration. For Hypothesis 3C, as anticipated, level of fatigue appears 
to have the ability to predict BMI, meaning that it is likely to assume individuals who report 
higher report levels of fatigue are also likely to have a higher BMI. This is notable, as 
individuals with higher BMI are likely struggling with feeling more fatigued throughout the 
day. 
Hypothesis 4 
Hypothesis 4 states that physical activity will moderate the relationship between sleep 
quality and physical performance (for both vertical jump and grip strength), such that the 
relationship between physical performance and sleep quality will be stronger. It was expected 
that the level of engagement in physical activity would impact the strength of the relationship 









support this hypothesis for either physical performance measure. There are a few possible 
explanations for the results of this hypothesis. The first possible explanation could be the 
measures used. With self-report measures, there is a concern for the validity of the 
information provided as individuals may underreport or over report data, which may have 
applied in the present study in relation to physical activity data as they may have 
misrepresented their actual level of engagement in physical activity. In relation to the 
physical activity reported, there is an additional explanation that may be a possible 
explanation for the results. Although research has indicated that there is a relationship 
between both sleep quality and physical performance (Goldman et al., 2007; Lee & Lin, 
2007; Patrick et al., 2017), sleep quality and physical activity, and physical performance and 
physical activity, physical activity may not be the variable that changes the strength of the 
relationship between any and all previously mentioned variables. The information provided 
regarding physical activity may have been misrepresented, or the group of participants’ 
engagement in physical activity did not have an impact on physical performance. As such, 
physical activity would likely not have an impact on the relationship between sleep quality 
and physical performance. Of additional consideration would be the sample size used in the 
present study. 
Hypothesis 5  
Hypothesis 5 states that physical activity will moderate the relationship between sleep 
length and physical performance for both vertical jump and grip strength, such that the 
relationship between physical performance and sleep length will be stronger. It was expected 
that the level of engagement in physical activity would impact the strength of the relationship 









support this hypothesis for either physical performance measures. There are a few possible 
explanations for the null results. Similarly to Hypothesis 4, there is concern regarding the 
level of engagement in physical activity reported by the present study’s participants. As 
discussed previously, such concern may impact the physical activity information provided by 
the participants as they may intentionally or unintentionally misrepresent their actual level of 
engagement in physical activity. Also, as research has indicated that there is a relationship 
between both sleep length and physical performance (Goldman et al., 2007; Lee & Lin, 2007; 
Patrick et al., 2007), sleep length and physical activity, and physical performance and 
physical activity, physical activity may not be the variable that moderates the strength of the 
relationship among the present variables. Of additional consideration, the information 
provided regarding physical activity may have been misrepresented or the group of 
participants’ engagement in physical activity did not have an impact on physical 
performance. As such, physical activity would likely not have an impact on the relationship 
between sleep quality and physical performance. Additionally, sleep length may not be the 
best way to capture sleep as a whole. Rather, there may be a need to look at other aspects of 
sleep (i.e., deep sleep) as better proxies. Of additional consideration would be the sample size 
used in the present study.  
Hypothesis 6 
Hypothesis 6 states that dietary choice will moderate the relationship between body 
mass index (BMI) and sleep quality, such that the relationship between body mass index and 
sleep quality will be stronger. It was expected that dietary choice would impact the strength 
of the relationship between BMI and sleep quality. Results of the moderation analysis did not 









relationships have been observed between dietary choice and sleep and BMI and sleep 
quality (Al-Disi et al., 2010; Grandner et al., 2010; Quick et al., 2014; Vargaset et al., 2014), 
dietary choice may not be the appropriate variable to have a significant impact on the 
relationship between sleep quality and BMI. Additionally, the subscales of the dietary choice 
measure used might have a significant impact rather than the overall score. As the dietary 
choice measure used was a self-report measure, this may have impacted the results of this 
hypothesis. The validity of information provided through the use of self-report measures, as 
mentioned previously, is often of concern as self-report information can be misrepresented 
either intentionally or unintentionally. Therefore, such information may not have measured 
validity. Additionally, the sample size may have been inadequate. It is unclear if the number 
of participants would have an impact on the hypotheses presented in the present study. 
Hypothesis 7 
Hypothesis 7 states that dietary choice will moderate the relationship between body 
mass index (BMI) and sleep length, such that these relationships will be stronger. Results of 
the moderation analysis did not support this hypothesis. There are a few possible 
explanations for the results of this hypothesis. As with Hypothesis 6, although relationships 
have been observed between dietary choice and sleep and BMI and sleep length (Al-Disi et 
al., 2010; Grandner et al., 2010; Kathrotia et al., 2015; Quick et al., 2014, Roane et al., 2015), 
dietary choice may not be the appropriate variable to have a significant impact on the 
relationship between sleep quality and BMI. Also, the subscales of the dietary choice 
measure used may be problematic. As the dietary choice measure used was a self-report 









concern as misrepresentative either intentionally or unintentionally. Measures that do not rely 
as heavily on self-report information may be more appropriate.  
Hypothesis 8 
Hypothesis 8 states that body mass index (BMI) will moderate the relationship 
between sleep quality and physical performance (vertical jump and grip strength), such that 
the relationship between physical performance and sleep quality will be stronger. Results of 
the moderation analysis did not support this hypothesis for either physical performance 
measures. There are a few possible explanations for the results of this hypothesis. Although 
relationships have been determined to exist between physical performance and sleep and 
BMI and sleep quality (Goldman et al., 2007; Lee & Lin, 2007; Patrick et al., 2017; Snell et 
al., 2007), BMI may not be the appropriate variable to have a significant impact on the 
relationship between sleep quality and physical performance. For this group of participants, 
the variability in BMI was low, which may have impacted the results of this study.  
Hypothesis 9 
Hypothesis 9 states that body mass index (BMI) will moderate the relationship 
between physical performance (vertical jump and grip strength) and sleep length, such that 
the relationship between physical performance and sleep length will be stronger. Results of 
the moderation analysis did not support this hypothesis for either physical performance 
measures. There are a few possible explanations for these null results. Similarly to 
Hypothesis 8, although relationships have been observed between physical performance and 
BMI and BMI and sleep length (Goldman et al., 2007; Lee & Lin, 2007; Patrick et al., 2017; 
Snell et al., 2007), BMI may not be the variable to influence the relationship between sleep 









be considered as lower variability may have impacted the results of this study. Additionally, 
the physical performance measures used in the present study may not relate to BMI, meaning 
that BMI may not impact one’s performance on such measures. The reason for this may be 
due to the minimal physical exertion needed to complete the physical performance measures, 
as BMI may have an impact on tasks that require more physical exertion.  
Implications 
 Based on the results, there are important implications to consider and take away from 
the present study. Although the average sleep length reported in this sample of college 
students fell within the 7-9 hour range that is recommended by the National Sleep 
Foundation (2015), 37.3% of the sample reported sleeping 6.5 hours or less per night. This is 
concerning as previous research has indicated that poor sleep can have a negative impact on 
several areas of functioning (Lund et al., 2010; Milojevick & Lukawski, 2016; Nyer et al., 
2013; Peltzer & Pengpid, 2016; Orzech et al, 2011). This also shows that even as time has 
passed since research first began evaluating the sleep of college students, there has been a 
consistency that college students are not sleeping long enough as a group. Additionally, as 
the portion of students in the present study reporting poor sleep quality was small (10.7%), 
the degree to which they are experiencing poor sleep quality is rather high. With the 
maximum score on the Adult Sleep Wake Scale (Fortunato et al., 2007) being a 125, the 
mean score of the poor sleep quality group was 89.05. These scores, although not reaching 
the maximum score, are still concerning as they are indicative of a continued trend that some 
college students do not feel as though they are sleeping well (Buboltz et al., 2009; Lund et 









 Additionally, within this present study, the average body mass index (BMI) was 
evaluated for the sample as a whole rather than dividing scores into groups as was done with 
other variables. Notably, the average body mass index (BMI) for the sample was 26.41. Such 
a score places the average body mass index (BMI) of the sample in the overweight BMI 
category (Center for Disease Control and Prevention [CDC], 2017). Previous research has 
indicated that higher BMI cannot only have a negative impact on sleep but can negatively 
impact other areas of functioning as well. This is concerning as college students would 
ideally want to remain healthy in order to perform well academically and in other areas of 
their lives.  
 There is an additional implication related to the way in which this sample responded 
to the Food Choice Questionnaire (Steptoe & Pollard, 1995). When evaluating the 
endorsement of the subscales, this sample rated the following characteristics as their top four 
reasons, respectively, for choosing the foods that they eat: health, mood, convenience, and 
sensory appeal. Although this sample’s average BMI was the overweight category, there is a 
high level of endorsement for choosing foods that are healthy. In a close second, there was a 
high level of endorsement for choosing foods based on mood. In a close third, there was a 
high level of endorsement for choosing foods based on convenience. This speaks volumes in 
regard to why college students eat what they eat and could hold a lot of weight when colleges 
and universities are deciding what meal options should be available to their students. The 
sample in the present study wants food that is healthy, plays to how they are feeling, and is 
convenient for them. While being aware of the healthiness of the food they are eating, they 









came in sixth place out of the characteristics of this measure. This indicates that this sample 
is willing to pay more for food if it meets their higher endorsed characteristics.  
 While the results for most of the hypotheses were not significant, correlational 
analyses provided a wealth of information. Sleep quality was significantly positively 
correlated to body mass index. This suggests that higher body mass indices result in poorer 
sleep quality. This implies that individuals with higher BMI’s experience an impact on their 
sleep, which can mean that improvement in sleep quality can lead to an improvement in 
BMI. This can also work in the opposite direction in that improvements in BMI can lead to 
improvements in sleep quality. Additionally, it was determined that level of fatigue was 
significantly negatively correlated with physical activity, suggestive that higher fatigue 
usually means less engagement in physical activity. BMI was significantly and negatively 
correlated with vertical jump height. It seems that BMI has more of a significant impact on 
more physically engaging activities than on activities involving less physical endurance (i.e., 
grip strength tasks). A higher BMI may make it more difficult to perform tasks that require 
more use of the body versus less physically taxing tasks.  
 Additionally, there was a significant mean increase in body mass index across the 
three sleep quality and sleep length groups. Most notably, the mean increase from the 
average to poor sleep quality group and the mean increase from the good to poor sleep 
quality group were significant. The mean increase from the long sleep length to the short 
sleep length group was also significant. These results fall in line with what was expected as it 
was anticipated that participants with poorer sleep quality or shorter sleep length would have 
a higher mean BMI. This is notable as this sample was reflective of previous research (Anic 









reporting poor sleep quality and/or shorter sleep length are likely to be also identified as 
being of a higher BMI.  
 In regard to physical performance and sleep, there were significant mean increases in 
grip strength performance (both dominant and non-dominant hand) across sleep quality 
groups. For sleep quality, the poor sleep quality group displayed the lowest mean 
performance, while the good sleep quality group displayed the highest mean performance. 
Similar results were found for vertical jump height as poor sleep quality displayed the lowest 
mean performance, while the good sleep quality displayed the highest mean performance. 
The same was not found for sleep length, as no significant difference was found. This is 
evidence that sleep quality, not length, has more impact on physical performance, meaning 
that the type of sleep one gets is more important than the amount of sleep.  
 Overall, there are a number of reasons that could explain the lack of significance in a 
majority of the hypotheses presented in this study. However, what has been found with this 
sample of participants is valuable information that should carry weight in future research 
conducted with college students and involving variables like those in this study.  
Limitations and Suggestions for Future Research  
 The present study has several limitations that may have contributed to the results. One 
is that this study only represented a sample of college students from one university. This 
sample is not predictive or indicative of the experiences of other college students in other 
regions of the world. Having such a specific and smaller sample may have limited the 
variability in data collected and impacted the overall lack of significance of the hypotheses 










 A second set of limitations of concern was the size of the sample, the ways in which 
participants were recruited, and the time of year during which the data were collected. As 
mentioned previously, participants were from one university and were collected from a 
majority of classes within one department. This may have limited the type of data collected 
and the number of participants that ended up completing the study. A larger number of 
participants, although no guarantee, might impact the results found in a positive direction. 
Additionally, data were collected during two points in one academic year. As the amount of 
coursework varies during different points of the academic year, participants’ distress may 
have been impacted by a varying amount of factors. This, therefore, could have had an 
impact on the data collected and the significance of the hypotheses. Future research should 
consider widening the pool of participants and collecting from different points in the 
academic year. This would cast a broader net and provide the ability to conduct comparative 
analyses for different points in the academic year.  
 A third limitation was the measures used. Although they were validated for 
measuring what they were intended to measure, self-report measures can impact the data 
collected as participants may intentionally or unintentionally underreport or over report 
information. This could have a meaningful impact on the data collected and the validity of 
the information provided by participants. Future research should consider the methods of 
data collection for the constructs of interest, for instance, behavioral measures of activity and 
sleep could be an alternative option.    
 A fourth limitation would be the tasks used to measure physical performance. It is 
possible that neither task provided enough of a physical demand to be impacted by the sleep 









learned to adapt their level of performance given the quality of sleep they get as a way of 
coping with the demands of college life. This sounds promising but additionally concerning, 
as this may mean college students are having to compensate due to poor sleep but are not 
necessarily performing at their best. This, of course, is not something that one can necessarily 
control for but rather should be considered in future research.  
 A statistical limitation to this study included the small sample sizes when conducting 
the three group splits for sleep length, sleep quality, and fatigue. The data were trifurcated 
into three groups for each variable to better understand the mean differences across the three 
groups. When dividing the sample size into these three groups, the sample sizes in each were 
not always equal or very similar. With larger sample sizes within each group, a study might 
yield more significant results.  
 While future research can replicate this study after correcting these limitations, here 
are suggestions for future research that expand on the current study. This study did not 
include variables such as weight, academic performance, and current level of emotional 
distress as factors that may have indirect effects on sleep (or be indirectly affected by sleep) 
and physical performance. Additionally, the current study only analyzed sleep quality as a 
total score and did not evaluate the five subscales of sleep quality as measured by the 
ADSWS. It may be informative to investigate if certain aspects of sleep quality are more 
likely to be affected or affect other variables within a study.  
 Another suggestion for future research is centered on the design of the present study. 
This study was conducted in three different rooms within a kinesiology department. It is 
possible that participants’ performance on the physical performance measures was affected 









tested in a private place could perform differently on those measures as they would not be 
pressured to do well, would be less embarrassed, etc. A future study could consider testing 
participants individually.  
 As discussed prior, the instruments used for physical performance may not have been 
physically demanding enough and, in turn, resulted in less significant results. Future research 
should consider using different measures of physical performance that require more of a 
physical demand of participants and, therefore, may be more heavily impacted by sleep or 
BMI. Additionally, the current study only focused on BMI and food choice as a whole when 
evaluating their impact on the other variables. As discussed with sleep quality, future 
research should consider evaluating other aspects of physical health (e.g., weight, percent 
body fat) and the subscales of food choice when replicating this study. It may be informative 
to investigate if certain aspects or subscales of food choice and other aspects of physical 
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HUMAN USE COMMITTEE APPROVAL FORM 












































Please provide the following information by filling in the blank or circling the appropriate 
answer. 
 
1. Age in years: ___________ 
2. Gender:    M     F 
3. Current year/status in school?   Freshman        Sophomore       Junior        Senior    Graduate Student 
 
4. With which ethnic group do you most identify?   African American   Asian American   Native American  
      Caucasian American    Hispanic/Latino     Other 
5. Current major (if any) or Undecided: _____________________ 
6. Grade Point Average (GPA) for the last year of school completed: ___________ 
7. Do you currently live on campus or off campus? And with who? 
________________________________ 
      ________________________________ 
8. Are you a student athlete?   Yes     No    
If yes, which sport? _______________ 
9. Have you experienced muscle/tendon strain and/or ligament strain in the last month?   Yes     No    
If yes, which type of strain? _______________ 
10. Do you have a medical condition that may make it difficult to engage in physical activity?   Yes     No    
If yes, what condition? _______________ 
11. Are you a member of a Greek organization?   Yes     No    
12. Do you have a gym membership?   Yes     No    
13. How many meals in a day do you normally consume (including snacks)? ______________ 
 
 























Please read the 7 questions below carefully and answer each one honestly: check YES or NO Yes No 
1. Has your doctor ever said that you have a heart condition        OR high blood pressure      ?   
2. Do you feel pain in your chest at rest, during your daily activities of living, OR when you do 
physical activity?   
3. Do you lose balance because of dizziness OR have you lost consciousness in the last 12 
months? Please answer NO if your dizziness was associated with over-breathing (including during 
vigorous exercise) 
  
4. Have you ever been diagnosed with another chronic medical condition (other than heart disease 
or high blood pressure? Please list condition(s) here:   
5. Are you currently taking prescribed medications for a chronic medical condition? Please list 
condition(s) and medications here:   
6. Do you currently have (or have had within the past 12 months) a bone, joint, or soft tissues 
(muscle, ligament, or tendon) problem that could be made worse by becoming more physically 
active? Please answer NO if you have had a problem in the past, but it does not limit your current 
ability to be physically active. Please list conditions here: 
  





































We are trying to find out about your level of physical activity from the last 7 days (in the last week). 
This includes activities that make you sweat, make your legs feel tired, or make you breathe hard, 
such as team sports, running, strenuous occupational activities, and others. 
 
Remember: There are no right and wrong answers – this is not a test. Please answer all the 
questions as honestly and accurately as you can – this is very important. 
 
1. Physical activity in your spare time: Have you done any of the following activities in the past 7 days 
(last week)? If yes, how may times? (Mark only one circle per row).  
 
  No 1-2 3-4 5-6 7 times or 
more 
Rock climbing 





    Tennis/squash 
     Stair climber (or other similar 
equipment) 
 
     
Walking for exercise 
     Heavy yard work 
     Jogging or running 
     Bicycling  
     Aerobics (or other exercise class) 
     Swimming 
     Baseball, softball 
     Dance 
     Football 
     Badminton 
     Soccer 
     Street/floor hockey 
     Volleyball 
     Basketball 
     Skating (in-line/ice) 
     Cross-country skiing 
     Ice hockey/ringette 
     Martial arts 
     Weight training 
     Other: 
     ___________________ 
     ___________________ 
     










2. In the last 7 days, during the morning, how often were you very active (for example: playing sports, 
exercise classes, strenuous occupation activity)? (Circle one only). 
 None    	 
 1 time last week            
 2 or 3 times last week 
 4 or 5 times last week             
 6 or 7 times last week 
 
3. In the last 7 days after lunch and before supper, how often were you very active (for example: 
playing sports, exercise classes, strenuous occupational activity)? (Circle one only). 
None    	 
 1 time last week            
 2 or 3 times last week 
 4 or 5 times last week             
 6 or 7 times last week 
 
4. In the last 7 days, during the evening, how often were you very active (for example: playing sports, 
exercise classes, strenuous occupational activity)? (Circle one only). 
None    	 
 1 time last week            
 2 or 3 times last week 
 4 or 5 times last week             
 6 or 7 times last week 
 
5. On the last weekend, how often were you were active (for example: playing sports, exercise 
classes, strenuous occupational activity)? (Circle one only). 
None    	 
 1 time last week            
 2 or 3 times last week 
 4 or 5 times last week             
 6 or 7 times last week 
 
6. Which one of the following describes you best for the last 7 days? Read all five statements before 
deciding on the one answer that describes you. 
 A. All or most of my free time was spent doing things that involve little physical effort. 
B. I sometimes (1 -2 times last week) did physical things in my fee time (e.g. played sports, 
went running, swimming, bike riding, did aerobics). 
C. I often (3 – 4 times last week) did physical things in my free time. 
D. I quite often (5 – 6 times last week) did physical things in my free time. 


















 7. Mark how often you did physical activity (for example: playing sports, exercise classes, strenuous 
occupational activity). 
  
  None Little bit Medium Often Very often 
Monday      
Tuesday      
Wednesday      
Thursday      
Friday      
Saturday      
Sunday      
 
8. Were you sick last week, or did anything prevent you from doing your normal physical activities? 
(Circle one.) 
Yes    	 
No 



































Please answer the following questions by filling in the blank. 
1. During the week, what time do you usually fall asleep? _________________ 
2. During the week, what time do you usually wake up? ___________________ 
3. On the weekend, what time do you usually fall asleep? _________________ 
4. On the weekend, what time do you usually wake up? ___________________ 
5. During the week, what is your average amount of sleep each night? ______________ 
6. During the weekend, what is your average amount of sleep each night? ___________ 
7. Ideally, I would like to get ___________ hours of sleep each night during the week. 
8. Ideally, I would like to get ___________ hours of sleep each night during the weekend. 
9. It usually takes me about ___________ minutes to fall asleep on a weeknight.  





























Using the choices below, circle how often the following things have happened during the past 
month. 
 
Never – has not happened 
Once in Awhile – happened 20% of the time 
Sometimes – happened 40% of the time 
Quite Often – happened 60% of the time 
Frequently, if not always – happened 80% of the time 
Always – happened 100% of the time 
 
 
Questions 1 – 5 are 
only about you 






































  When its time to go to bed… 
 
   1.  …I want to say up and do other things         N     O     S     Q     F    A 
       (for examples: read, work, or watch TV).     
 
   In general… 
 
   2.  …I have to make myself go to bed.                      N     O     S     Q     F    A 
 
   3.  …It is very hard for me to go to bed on time.                     N     O     S     Q     F    A 
 
   4.  …I “put off” or delay going to bed.                      N     O     S     Q     F    A 
 
   5.  How long do you usually “put off” or delay going to bed?  
       a) < 15 min        b) 15-30 min        c) 30-45 min        d) 45-60 min      e) 60-90 min        f) >90 
min      
 
Remember: Think 
about the past 
month. 
 
Questions 6 - 10 are 
only about you 






































    
When I’m in bed and it is time to fall asleep… 
 
    6.  …I am not sleepy.            N     O     S     Q     F    A 
 
    7.  …I am unable to settle down.             N     O     S     Q     F    A 
 
    
 
 








 In general… 
 
    8.  …I try to make myself go to sleep.                      N     O     S     Q     F    A 
 
    9.  …I fall asleep quickly.                       N     O     S     Q     F    A 
     
 10.  How long does it usually take you to fall asleep after “lights out”? 
  a) < 15 min        b) 15-30 min        c) 30-45 min        d) 45-60 min      e) 60-90 min        f) >90 
min     
 
Questions 11 - 15 
are only about you 
Sleep during the 
night. (someone else 







































   After I fall asleep, but during the night… 
 
   11.  …I toss and turn in bed.                        N     O     S     Q     F    A 
 
   12.  …I am very restless.                                   N     O     S     Q     F    A 
 
   13.  …I awaken more than once.                                  N     O     S     Q     F    A 
 
  In general… 
 
    14.  …I sleep without arousals or awakenings.        N     O     S     Q     F    A 
 
    15.  How often do you usually wake up during the night? 
  a) Never         b) Once        c) Twice        d) 3 times       e) 4 times        f) more than 4 times      
 
Remember: Think 
about the past month. 
 
Questions 16 - 20 are 
only about you Going 
back to sleep after 






































   After waking up during the night… 
 
   16.  …I have a hard time going back to sleep.         N     O     S     Q     F    A 
 
   17.  …I drift back off to sleep easily.                                  N     O     S     Q     F    A 
 
   18.  …I am calm and relaxed.                                          N     O     S     Q     F    A 
 
   19.  …I roll over and go right back to sleep.          N     O     S     Q     F    A 
 
   20.  How often do you usually wake up during the night? 
  a) <5 min      b) 5 – 10 min     c) 10 – 15 min      d) 15 – 20 min     e) 20 – 30 min     f) >30 min 
 









Questions 21 - 25 are 
only about you 






































   In the morning, I wake up… 
   
   21.  …and feel ready to get up for the day.              N     O     S     Q     F    A 
 
   22.  …rested and alert.              N     O     S     Q     F    A 
 
   23.   and just can’t get going.                       N     O     S     Q     F    A 
 
   In general… 
 
   24. …I am slow-to-start in the morning.         N     O     S     Q     F    A 
 

































Instructions: By means of the following statements we would like to get an idea of how you have been feeling lately. 
There is, for example the statement: “I feel relaxed.” If you think that is entirely true, that indeed you would have 
been feeling relaxed lately, please circle the corresponding number, like this:  
yes, that is true       1      2    3    4    5    no that is not true   
The more you disagree with the statement, the more you can place an X in the direction of “no, that is not true.” 
Please do not skip a statement and place only one X in a box for each statement 
1. I feel fit.             yes, that is true 1 2 3 4 5  no, that is not true 
2. Physically, I feel only able to 
do a little. yes, that is true 1 2 3 4 5 no, that is not true 
3. I feel very active. yes, that is true 1 2 3 4 5 no, that is not true 
4. I feel like doing all sorts of nice 
things. yes, that is true 1 2 3 4 5 no, that is not true 
5. I feel tired. yes, that is true 1 2 3 4 5 no, that is not true 
6. I think I do a lot in a day. yes, that is true 1 2 3 4 5 no, that is not true 
7. When I am doing something, I 
can keep my thoughts on it. yes, that is true 1 2 3 4 5 no, that is not true 
8. Physically I can take on a lot. yes, that is true 1 2 3 4 5 no, that is not true 
9. I dread having to do things. yes, that is true 1 2 3 4 5 no, that is not true 
10. I think I do very little in a day. yes, that is true 1 2 3 4 5 no, that is not true 
11. I can concentrate well.  yes, that is true 1 2 3 4 5 no, that is not true 
12. I am rested. yes, that is true 1 2 3 4 5 no, that is not true 
13. It takes a lot of effort to 
concentrate on things. yes, that is true 1 2 3 4 5 no, that is not true 
14. Physically I feel I am in a bad 
condition. yes, that is true 1 2 3 4 5 no, that is not true 
15. I have a lot of plans. yes, that is true 1 2 3 4 5 no, that is not true 
16. I tire easily.  yes, that is true 1 2 3 4 5 no, that is not true 
17. I get little done. yes, that is true 1 2 3 4 5 no, that is not true 
18. I don’t feel like doing 
anything.  yes, that is true 1 2 3 4 5 no, that is not true 
19. My thoughts easily wander.  yes, that is true 1 2 3 4 5 no, that is not true 
20. Physically I feel I am in an 
excellent condition.  yes, that is true 1 2 3 4 5 no, that is not true 
 
 





















Instructions: Please circle one response for each 
question. It is important to me that the food I 
eat on a typical day:  
 





































































































































































































































































































































































35. Can be bought in shops close to where I live or 
work 
 
1 
 
2 
 
3 
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